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Figure 1 


Figure 1 shows a new dome cover arrangement for Class IV Tank Cars 
which introduces a strong, gas-tight, pressure locking outer cover, a new 
internal hinged cover with two peep-sight holes, a new step gauge, a device 
for sampling contents without removing covers and means of loading and 
unloading without waste of gases. 

Figure 2 shows a new patented Safety Valve with resilient gasket, re- 
cently approved by the A. R. A., which prevents escape of gases under 25 
pounds pressure. 

Cars are now being built by us with these devices. 


Figure 2 Complete information on request. 





American Car and Foundry Company 


New York Chicago St. Louis 
30 Church Street Railway Exchange Building 915 Olive Street 
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Extreme Sensitiveness 
No Variation 
ne NeiAN Fit ~OF Pressure 


sure Regulator No. 
45. 


The Neilan Pilot sensitive Back Pressure Reg- 
ulator will maintain constant pressure on your 
absorption plant, without variation, regardless of 
widely varying load changes. The close, accu- 
rate, sensitive regulation will increase the yield 
of gasoline. When the plant pressure is con- 
stant, the pumping of absorption oil is steady and 
the oil in the absorbers will not carry over. 


The improved construction of this regulator 
overcomes all the troubles encountered with or- 
dinary weight-and-lever and spring-loaded types. 
It can be adjusted to maintain any back-pressure 
and any degree of sensitiveness. It will operate 
perfectly when the pressure on the outlet side is 
within one pound of the upstream pressure. 

Designed especially for 
absorption plants. Simple in Design and Construction. 
Absolutely Reliable. Trouble Proof. 
Long Life. 


Neilan, Schumacher & Co. 


641-651 Santa Fe Ave., 
Los Angeles, California 


Branch Office: 626 Mayo Building, Tulsa, Okla. 
P. H. Wilkinson, Manager. 


Representaiives : 


Maintenance Engineering Corp., Pelican Well Tool & Supply Co., 
2000 Harrington St., Houston, Texas. Shreveport, La. 
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Distributors stock ADAMANT 
&  FOOIMW., 250 tb., and. 400 Ib. con- 
tuiners. Distributors are listed under 
state and city, with states arranged 
alphabetically. 
Alabama, Birmingham, 
Young and Vann Supply Company 
California, Los Angeles, 
Industrial Supply Co. 
California, San Francisco, 
). EB ushet Co. 
Colorado, Denver, 
H. W. Thompson 
Connecticut, New Britain, 
Rackliffe Bros. Co., Ine. 
Connecticut, New Haven, 
The Warner-Miller Co. 
Uikase. Chicago, 
E. Dee Company 
shdienn. @ort Wayne, 
Coan Equipment Co. 
Indiana, Indianapolis, 
Indianapolis Belting & Supply Co. 
fowa, Des Moines, 
The Walredh Supply Company 
Kentucky, Louisville, 
E. D. Morton & Company, Ine. 
Kentucky, Paducah, 
Henry A. Petter suety Company 
Lwuisiena, New Orlea 
Woodward Wight & ‘Company, Ltd. 
Louisiana, Shreveport, 
Woodward Wight & Company, Ltd. 
Marylan/i, Baltimore, 
King’s Coal and Supply Company, Ine. 
Massachusetts, Boston, 
Waldo Bros. and Bond Company 
Massachusetts, Springileld, 
Oscar F. Carlson 
Massachusetts, Worcester, 
Waldo Bros. and Bond Company 
Michigan, Detroit, 
H. D. Edwards & Co. 
Minnesota, Duluth, 
Duluth Builders Supply Co. 
Minnesota, Minneapolis, 
Northern Machinery & Supply Co. 
Missouri, Kansas City, 
Union Material & Supply Co. 
Missouri, St. Louis, 
"Reed Railway Supply Co, 
Wbraska, Omaha, 
American Machinery & Supply Co. 
New York, Luffalo. 
The Curtis Ravoly Co., Ine. 
New York, Mohaw 
The American Hara Wall Plaster Co. 
New York, New York 
Cc. C. Phillips, 116 W. 34th St. 
New York, Rochester, 
American Clay & Cement Corp. 
Wm. Summerhays & Son 
New York, Rome, 
The American Hard Wall Plaster Co. 
New York, Syracuse, 
The Paragon t caress Company 
New York, U 
The Ame L me Hard Wall Plaster Co. 
North Carolina, Asheville, 
Southern Steel & Cement Company 
Ohio, Cineinnat, 
The Wm. ky Johnston Co. 
Ohio, Clevelan 
The Cleveland Tool & Supply Co 
Ohio, Columbus, 
The Westwater Supply Co. 
Ohio, Dayton, 
The —e- Dills Co. 
Ohio, Tole 
The Toledo Builders Supply Co. 
Okiahoma, Tulsa 
Standard Asbestos & Cork Company 
Oregon, Portland, 
The M. L. Kline Co. 
Pennsylvania, Aspinwall, 
The Gas Combustion Company 
Pennsylvania, Bethlehem, 
Morris Black 
Pennsylvania, Erie, 
0. C. Thayer and Son 
Pennsylvania, Pittsburgh, 
The Gas Combustion Company 
Post Office ~~ No. 1753 
Pennsylvania, Reading 
Reading Foundry and Supply Co. 
Rhode Island. Providence, 
B. & H. Supply Co., Ine. 
South Carolina, Columbia, 
Columbia Supply Company 
South Carolina, Spartanburg, 
Spartanburg Mill Supply Co. 
Tennessee, Memphis, 
Reed and Duecker 
Texas, Beaument, 
Norvell-Wikier Mecdnete Company 
Texas, Corpus Christi 
San Antonio Machine & Supply Co. 
Texas, Dallas 
The Murray Company 
Texas, El Pase 
Geo. 8. Thomson Company 
Texas, Houst 
Norvell- Wilder Hardware Company 
Texas, San Antonio, 
San (ume ‘Machine & Supply Co. 
Texas, Wa 
San Antonio Machine & Supply Co. 
Virginia, Norfolk 
Empire Machinery & Supply Corp. 
Washington, Seattle, 
Cragin & Co. 
Washington, Spokane. 
Consolidated Supply Company 
West Virginia, Charleston, 
South Side Foundry & Machine Works 
isconsin, Milwaukee, 
Tews Lime & Cement Co. 
Wisconsin, Superior, 
The Speakes Company 


Canadian Distributors 


British Columbia, Vancouver, 
B. C. Equ ipment Company, Ltd. 
Manitoba, Winni 
Walter Relyea « “Company, Ltd. 
Ontario, Hamil 
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Th oklet 





| Drs refinery official who is not already fully 
familiar with The ADAMANT Gun (the latest 
development in refractory guns) will want a copy of 
this new booklet. 


It completely describes The ADAMANT Gun; illus 
trates its speed and effectiveness in applying refractory 
coatings on fire brick construction; and details its many 
advantages—low price ($25.00 in the United States) ; 
light-weight (less than 4 lbs.); compactness (measures 
only 10x18x4 inches). 


If you haven't seen the new booklet on The ADA- 
MANT Gun, write today for as many copies as you 
can use. You'll be glad to know how The ADA- 
MANT Gun can help you curb the rising costs of re- 
fractory maintenance. 


BOTFIELD REFRACTORIES CO. 


783 S. Swanson St., Philadelphia, Pa, 





For A Long Furnace Run, Use The ADAMANT Gun 





FIRE BRICK CEMENT 
— q e v 








Whenever you use a fire brick, use ADAMANT, the original high temperature cement 
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small power pumps 
for a multitudeyof 
purposes +++ 






These small and medium capacity pumps are 
adaptable to a wide variety of uses in industrial 
plants of all kinds. Some of their many uses 
Centrifugal pumps adel 

for belt drive , 

Handling fuel oil, kerosene, and gasoline; 
unwatering excavations; pumping enamel, 
paint, varnish and other viscous liquids; 
loading and unloading tank cars; circulating 
liquids in manufacturing processes; circu- 
lating brine; booster service; water supply, 
etc. 


A, coon 3e te te he Seeman 0 


Automatic electric ’ "9 Carried in stock at our factory, branch ware- 
re Ae sag Or houses; and at mill supply houses everywhere. 


Centrifugal units with direct 
connected motors 


GOULD PUMPS 


Centrifugal, Triplex, Rotary, Vacuum, etc., for 
Air Washing and Humidifying 
Building Equipment Services— 
Elevator Service 
Booster Service 
Ice Water Circulating 
Sump Pump Service 
Heating Systems 
Construction Work— 
Unwatering Excavations 
General Water Supply 
Fire Protection— . 
General Water Supply in Hotels 
Apartment Houses 
Office Buildings 
Industrial Plants 
Irrigation— 
Mine and Quarry Service— 
Drainage 
Cyanide Mills 
Flotation Plants 
Refineries 
Waterworks, Filtration and Sewage Plants 
Petroleum Industry— 
Oil Pipe Lines 
Oil Refineries 
Gasoline Plants 
Process Work—including such industries as: 
Coke and Gas 
Chemical—Cellulose 
Paper—Food—Sugar 
Textile 
Refrigerating Plants— 
Steam Power Plants— 
Boiler Feeding 
Economizer Service 
Condenser Service 





Fuel Oil 
Awtensatie poles: ass 
ram m 
x8 7, [ coups PUMPS, INC. peer eT ore ee 
Seneca Falls, N. Y. 
Please send pump bulletins and specifications for | 
ee Pre rrrrrT Tr rer rrr, et ti. eee | 
ako dkdeminenwadeks senses POs 5 occ KiccBdve ce 
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_Time'Tested 







RE & 


O FOR years Oceco Equipment 
has been used by leading oil 
companies the world over. 


It has stood the test of time. 


In OCECO equipment you 

Type B Oceco Conservation have this essential —this reliable 
evidence of satisfactory service 

which no other test can give. 





THE OIL CONSERVATION 
ENGINEERING COMPANY 


Oceco Safety Tank Winch 





No. 3. Headquarters for Tank Equipment 

877 Addison Road Cleveland, Ohio 
Two wears of Engineering and Sales Service: 

a complete line of SE SEE 4 6 i a ws es 8 New York 

: 417% South Boulder St. . . . . . Tulsa, Okla. 

tank equipment. Gp wn & oe 6 « Ss e008 Casper, Wyo. 

a ok et a es Beaumont Texas 

Neilan, Schumacher & Co. . . Los Angeles, Cal. 


Ask for the new Oceco Catalog 








¢ 


oit TANK OCECO equipment 


SAVES EVAPORATION AND PREVENTS FIRE , 








Mention Where You Saw the Advertisement 
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KA W-Built 
Refinery Equipment 


comes to you from a plant 
composed of every modern 
feature necessary for mas- 
terly fabrication and steel 
construction. KAW _ em- 
ployes are veterans at build- 
ing better equipment for 
longer service. We _ will 
gladly let any KAW prod- 
uct be your test of our abil- 
ity to supply you at a real 
saving in time and money. 












a MG oe ae 


‘wrure 


reed eypreweae 


~ “Write, wire or phone - 
your next order for quick 
shipment of Horizontal, - 
Rundown or Storage = 
Tanks, Condenser Boxes, 
Bubble Towers, Stacks or 
Stills. r 


is ee ee | 


€ 


Kaw Steel 
Construction Co. : 


General Office and Plant: 
First and Walker Ave. 


KANSAS CITY, KANSAS 
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THE PETROLEUM APPLIANCE CO. 
{THE MASTER MIXER HEAD} 
CROSBY STEAM GAUGES AND 

VALVES. 

LIQUID SAFETY VALVES and companion 
line of safety tank equipment. 

WESTCOTT ORIFICE METERS. 
METRIC IRONCASE METERS. 

DAVIS SUPERSENSITIVE RELIEF 
VALVE AND CASING HEAD REGU- 
LATORS. 


CHAPLIN-FULTON high and low pressure 
regulators. 

MERIAM MANOMETERS and companion 
line of Meriam Products. 

MacDONALD 2Lt. 3 Diaphragm Meters 
equipped with 4 purging cocks for laboratory 
and charcoal testing. 

BRISTOL'S CHARTS AND RECORD- 
ING GAUGES. 

KREBS LEVELING SADDLES. 


Mention Where You Saw the Advertisement 
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Reliability, 


—for continuous operation, 
| | selected this unit 


In their new $5,000,000 blast furnace and by-products coke plant at Troy, 
N. Y., the Hudson Valley Coke & Products Corporation figured it a wise in- 
vestment to use high-grade equipment in the power plant even though waste 
fuel—blast furnace gas—was available in excess of the plant requirements, 
obviating any necessity for fuel economy. Such refinements as bleeder 
heating, the use of superheaters, efficient generating units, etc., were justified 
by the reduction in size and cost of the steam-generating equipment, and by 


EK] I lO | [ the necessity for reliable, continuous operation. 


The Elliott-Kerr 1000-kw. Turbine-Alternator generates 2300-volt alter- 


TURBI \ | ES nating current, which is transformed to 250 volts. The Turbine is bled at 
5-lb. gauge for feed heating. 


The general manager of this company knows Elliott-Kerr Turbines are de- 
pendable. In 1914 he purchased 2—300-kw. Kerr ‘Turbine-Gener- 





for ators when with W. J. Rainey, coal and coke operator at Uniontown, Pa. 
iahili These turbines operated on a fluctuating coal-mine load with very bad 
reliability steam and water conditions for a number of years without trouble. The 


next year he purchased a 750-kw. Elliott-Kerr Turbine-Generator for the 
same plant. Later, as general manager of another plant in Philadelphia, he 
had occasion to buy several Elliott Turbines or driving compressors, 
etc. 


fw Elliott Power H-501 
}- Equipment includes 
steam engines, gen- 


erators and electri- 


| cal machiniey, com- PITTSBURGH, PA. 
) rm ‘ General Offices JEANNETTE, PA. 


centrifugal blowers, 


d ip- ° 7 . + ese 
— Sales Offices in principal cities- 


ment. 
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q 
| G-R Jacket Water Cooler 


— ———— 
| Note these other G-R Units 


for lower refining costs 








: ~~ — ~—G@R-Sectional Condenser 


| For condensing hydrocarbon vapors 
and other vapors 
Can be used either as a standard or reflux 
condenser. The sectional arrangement per- 
mits using as a condenser and heat ex- 
changer in one set or to obtain a different 
cut from each section. 


| 
| ——_-——-- 
| 
| 


Mineral Seal Oil Heat Exchangers 
A compact, twin exchanger with strict coun- 
ter-current flow to promote maximum of heat 
interchange. 






Uses any source of raw water to cool the 
jacket water from oil and gas engines and 
compressors. The famous Multiwhirl Cooler 


—thousands in operation in every liquid 
cooling service. 








For cendensing natural gasoline vapors in 
casinghead gasoline plants. Can also be used 
- -as a knockout box or fractionating tower con- 


+ -trel section. with particularly close control of | 


the end points. 


G-R Twin Heat Exchanger 


For the efficient interchange of heat between 
crude oll feed stock and still bottoms, cold 
water and hot oil. 



























riscom- . 
6h SSel 
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‘A gas cooler that’ saves 
space--labor--operating cost 


=o 


The G-R Vaneflo Gas Cooler 


can be operated as an inter-, after-, or pre-cooler 
for casinghead gas and is especially adapted to 
absorption and compression type natural gasoline 
plants. 


This cooler saves space because its counter- 
current flow of gas and water, high rate of heat 
transfer, and the twin design in which it can 
be furnished result in the most compact con- 
struction on the market. 


It saves labor because built so as to be easy to 
inspect, easy to clean, easy to erect, and easy to 
transport to new locations as required by chang- 
ing plant conditions. 


It saves operating cost because of its low gas 
pressure drop, sturdy, durable, trouble-proof con- 
struction, and highly efficient design. 


THE GRISCOM-RUSSELL COMPANY 


285 Madison Ave., New York 


Philadelphia Chicago > St. Louis San Francisco 
Boston Columbus Kansas City Los Angeles 
Rochester Indianapolis Charlotte Seattle 
Pittsburgh Detroit New Orleans Denver 
Cleveland Milwaukee Houston Salt Lake City 
Atlanta Minneapolis pg Dallas Tulsa 


For Canada: ‘Riley Engineering and Supply Co., Ltd., Toronto 


Send for Full Information 


Heat 





JULY, 1927 


Transfer 
Apparatus 














p> 


JULY, 1927 














ment field tests on 

Creo barrel crude oil yo 

age tanks show that card 

minum-painted tanks _ 

by evaporation 200 barre 8 pat 
oil in a years time 

























i 4 Paint 
i hine with Cook sTank 
a Barrels Yearly, Per Tank! 


‘s rays, 
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It’s cheaper to paint 
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OPULAR demand and 
quantity production en- 
able us to offer Cook’s Ready- 
to-Mix Aluminum Tank Paint 
at this new low price. , 
Science has proved that Alu- 
minum Paint, to be most effec- 
tive, must be applied when 
freshly mixed. Because “you 
mix it on the job,” Cook’s Alu- 
minum Tank Paint is always 
sure to be fresh. And because 
itis fresh, it has greater “leafing 
power,” it wears better and 
reflects light and heat more 
effectively. The improved 
Cook package assures easy and 
foolproof mixing in exactly 
the right proportions—giving 
you bright, shiny, new paint, 
with a covering capacity of 750 
square feet to the gallon. The 
greater leafing power of the 
fresh Aluminum “seals in” the 
paint, giving maximum wear 










and maximum heat reflection. 
One coat will do the work. It 
may be applied with either 
brush or spray. 

When repainting over old 
paint, apply Cook’s Aluminum 
Paint direct, without a priming 
coat. 

Unpainted tanks require a 
priming coat, for which we 
recommend Cook’s Rust In- 


hibitive Primer, in five gallon | 


cans at $2.25 per gallon. Cover- 
ing-capacity, 500 square feet 
to the gallon. 

Send us the dimensions or 
capacity of your tanks with 
your order; and we will send 
you the amount of paint you 
will need to do the job. 


Prices quoted are F.O.B. at 
any of our factories or branch- 
es. Absolute satisfaction guar- 
anteed or your money back, | 


Cook Paint and Varnish Company 


Pioneers in the Manufacture of Specialized Paints for the Oil Industry 


11 


20 


GALLON 


for COOK’S READY-TO-MIX 


ALUMINUM TANK PAINT 


Factories: Kansas City, Fort Worth, St. Louis, Houston, Cincinnati 
Branches: 
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Chicago—Omaha—Wichita—Oklahoma City—Tulsa—Dallas— 
enver—Kansas City, Kansas—St. Joseph, Missouri 
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by- gone days 
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sea WERE 4 oe Uy, poe: In the early days of 


gasoline production— 
and not so very long 
ago—almost any kind 
of baffle tower was 
used. Some absorption 
plant operators are 
still clinging to the ob- 
solete while others are 
profiting by the instal- 
lation of Campbell Oil- 
Froth Absorbers. If 
your plant is out-of- 
date let Campbell effi- 


ciency step in and in- 
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are still here 
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crease your profits. 














¢c Ask for Catalog 


Coh, A, cLampbell 


Natural Gas Engineer 
Consulting—Designing—Construction 
P. O. Box 669 LONG BEACH, CALIF. 
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Plentiful Cooling Water 








‘i capacity of the tower shown above, installed in \ 
Oklahoma is 8700 gals. per min. of water from 101.8° F A , 
F. to 85° F. when the outside air is 90° F. and 50% humid- WHEELER 

ity. The use of fans to supply the draft for the tower Oil Refine 

puts every factor under control and provides a flexible in- ‘ ” 
stallation which will always supply the rated amount of Equipment 

cool water under all wind conditions. All the factors are 

under the immediate control of the designer of the tower, sR yong 

so that any capacity and cooling range may be attained. VAPOR HEAT EX- 
Forced draft towers can be built in any size in a single CHANGERS 

unit and occupy less ground than any other water cooling FINAL CONDENSERS, 
means. VACUUM CONDENSERS, 


PARTIAL CONDENSERS 


Write the Wheeler Condenser & Engineering Co. for in- 
d THERMO COMPRES- e 
f > 


formation concerning the forced draft cooling tower, giv- 
ing details as to the quantity of water to be cooled and 
atmospheric conditions. Wheeler towers are also made in Other Products Include: 
the atmospheric and natural draft types. Cooling Towers, 
Surface Condensers 


Steam Jet Air Pumps 
Expansion Joints, 


SORS. 


Heaters, 


Evaporators 
Centrifugal Pumps, 
Brass and Copper Tube and Pipe, 
LOCAL OFFICES: 
Birmingham New Orleans 

















Boston Philadelphia 
CONDENSER & ENGINEERING CO chee Pose 
e Cincinnati Pittsburgh 
Cleveland Portland, Ore. 
Dallas Salt Lake City 
0 Denver Seattle 
Havana - on Pose 
Kansas City, Mo. ancouver 
and NEWBURGH, N xy. | Angeles 


Main Office ~149 Broadway, New York City ~*~ | re 


113 
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Phillips Petroleum Comp 


CLARK BROS. COMPANY 


City 


OLEAN, i 


or 
125 W. First Street, 
TULSA 


Mention Where You Saw the Advertisement 
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'5 Borger Plant-Borger, Tex: 


Warehouses at McCamey and Sweetwater, Texas, and 
; | A 


Artesia, New Mexico, or 


SMITH BOOTH USHER COMPANY 
125 S. Central Ave., Los Angeles 
50 Fremont St., San Francis:o 
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N ational Airoil Burners 





NUN \ | 


Patented 
Dec 31, 1918 
Dec. 12, 1922 
Apr. 15, 1924 


For Power Plants and Stills 
and all Industrial Furnaces 


NATIONAL AIROIL BURNERS 


are internal atomizing burners—inside mixers 
—operating with either steam or compressed 
air; and burn as steady as a gas flame with any 
grade of fuel. Set your fire the way you want 
it, and it will burn the day through without 
watching or readjusting. 


NATIONAL AIROIL BURNERS 


will handle the heavy residuum from cracking 
stills without requiring continual removal for 
cleaning, an immense factor in economical 
plant operation. 


NATIONAL AIROIL BURNERS 


when operating under boilers will use less than 
one per cent of the steam for atomizing the oil. 
The old style steam atomizing burners use 


from three to seven per cent. 


NATIONAL AIROIL BURNERS 
give a soft gaseous flame that does not injure 
brick work or boiler tubes. Made with flat or 


round tips. 


Write for our Bulletin No. 21 


National Airoil Burner Company 


Factory: S. W. Cor. 9th and Thompson Sts. 
Sales Rooms: 1327 Girard Avenue 
PHILADELPHIA, PA. 


Oil Burners and Oil Burning Equipment 
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The two 115 H.P. Hope Gas Engines 
pictured above are carrying their load 
continuously in the plant of one of the 
big companies. They are furnishing de- 





HOPE pendable power at minimum cost for 

Gas Engines lighting and auxiliaries, helping to keep 
for up the high production and low cost that 

mean good, steady profits. Hope Gas 

Dependable Engines have that in-built dependability 
Auxiliary Power that, as every modern operator knows, 


is at the root of economical operation. 


Ask us for specifications on the size of 
unit you need. 


a HOPE DESIGNERS 


ENGINEERS | ENGINEERING AND SUPPLY 


CONTRACTORS eco IMP VER INT SC MANUFACT msn a 


eaaSaSaS=—=—"s_— 
MOUNT VERNON, OHIO, U.S.A. 


DALLAS, TEX. TULSA,OKLA. CASPER,.WYO. 
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Banroc’s NEWEST 
Cost Reducer 








"THE demand for insulation of higher efficiency and lower cost 
has been met so completely by BANROC that it is now used 
in four out of every five refineries in the country. 


—Banroc meets this two-way demand perfectly—highest effi- 
ciency—yet lowest cost. 


And now comes Banroc’s newest cost reducer—BANROC 
METAL COVERED PIPE INSULATION—New—yet tested 


and approved by some of the largest refineries in the business. 


We have a new bulletin that describes this wonderful new pipe 
insulation in detail. It will be sent on request. Write today. 


BANROC 


METAL COVERED 
PIPE INSULATION 


BANNER ROCK PRODUCTS COMPANY 


ALEXANDRIA, INDIANA 








ORIGINATORS OF ROCK WOOL PRODUCTS 














Mention Where You Saw the Advertisement 





1927 








JULY, 1927 


A Gulf Publishing Company Publication 























The New FLUOR COOLING TOWER 
For Open Type Coolers 


First, the water is cooled in the most efficient type of cooling tower, 
after which it is collected into the longitudinal flume above the open 
coolers. Cold water is then distributed to the stands of the coolers in 
quantities desired. The water can be shut off from any stand of cool- 
ers at any time for inspection, cleaning or repairs. Coolers can be re- 
moved or replaced while the tower is in operation. The installation can 
be extended easily and conveniently. 


Fluor Towers are manufactured of the finest red- 
wood. Standard design permits immediate shipment. 


AND .. .. .. in spite of the highest quality and workmanship, 
our unequalled quantity production keeps our prices low .. .. .. 
invariably below the cost of home-built towers of comparable 
materials cnd performance. Get our prices on your require- 
ments 


FLUOR CONSTRUCTION COMPANY 


Constructors and Engineers 


909 E. 59TH ST 502 NATIONAL BANK OF COMMERCE BLDG. 
LOS ANGELES, CALIF. KENNEDY BLUDG., 














Mention Where You Saw the Advertisement 


19 








20 Tue REFINER AND NaTuRAL GASOLINE MANUFACTURER JULY, 1927 














Still ‘Temperature Control 














Grasp the clock key in ace. No reason for ship- 
the right hand. Turn un- This Foxboro ments not coming up to 
til the control point of the Temperature specifications. 

Foxboro Automatic Tem- Decssten fantasies ts The Foxboro Automatic 
perature Recorder - Con- DIRECTLY SET Temperature Rec order- 
troller reaches the exact Controller requires no 
degree of temperature de- more attention than any 
sired. That's all. This accurate, depend- good recording instrument. It is guaran- 
able instrument does the rest. teed permanent in calibration and is accu- 


rate to within less than | per cent of total 
Still temperatures are held as desired. scale range. Get in touch with our nearest 
Finer cut fractions result. Re-runs be- branch office which is equipped to give you 
come a legend instead of a daily men- immediate attention. 


The Foxboro Co., Inc. 


Neponset Avenue, Foxboro, Mass., U. S. A. 
205 So. Cheyenne Avenue, Tulsa, Okla. 


NEW YORK CHICAGO BOSTON PHILADELPHIA PITTSBURGH CLEVELAND ROCHESTER ATLANTA 
LOS ANGELES SAN FRANCISCO PORTLAND, ORE., DETROIT 


Peacock Brotuers, Limited Sole British Representatives: 
1605 Delorimier Avenue ae & Co. 
58 Queen Elizabeth Street 
Montreal, Canada PAT OFF. 


REG. U. S. London, S. E. 


THE COMPASS OF INDUSTRY 











Instruments for Indicating, Recording and Controlling Temperature, Pressure, Humidity and Flow 











Mention Where You Saw the Advertisement 


JUL 


Pee ———°— 








Y, 1927 








JULY, 1927 A Gulf Publishing Company Publication 


21 




















HIGH TEMPERATURES 
WITHOUT OVERHEATING 


Foster Tube Stills are successfully heating oil to final temperatures as 
high as 1100 deg. Fahr. without overheating the oil or the heater, and 
in some installations are successfully taking an overhead of 90 per 
cent of the throughput without cracking. 


Performances such as these form one reason for the rapidly increas- 
ing number of Foster Tube Still installations—now in excess of 500. 


POWER SPECIALTY COMPANY 


111 Broadway, New York 


Branches in all Oil Centers 


FOSTER 


The TUBE STILLS 


With the protected surface 
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FLEXIBILITY 


Flexibitity of motor performance de- 
pends upon the even burning, non-de- 
tonating qualities of the fuel. 


To be even burning a motor fuel must 

be volatile, properly balanced as to boil- 
ing points, quickly responsive to 
throttle changes. 


Refiners are using steadily increasing 
quantities of 


NATURAL GASOLINE 


in their blends with refined gasoline 
to increase volatility, giving to the fin- 
ished fuel the qualities necessary to 
secure maximum motor performance. 

















Refiners find in the bulletins issued by 
the Research Department, Association of 
Natural Gasoline Manufacturers, Cos- 

den Building, Tulsa, Okla., much useful 
information regarding motor fuels. 

Write for these bulletins. 








—— et 
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Perfect Valve Control 














L/LIL/L/ L/L L/L th 











Merco 
Nordstrom 
Plus Valves 


Won't leak 


Won't stick 










90 DEGREE 
UBRICANT v= Rtn The bearing surface in a Merco Nordstrom is completely 
-_——— lubricated. Afters months of disuse the valve may be 
cunen we ey closed or opened freely by merely a slight turn of the 
a lubricant screw which lifts the plug from its seat. 


The Perfect Valve for Refining Service. 
Sizes Y-inch to 24-inches. Ask for Catalog. 


MERCO NORDSTROM VALVE CO. 


Supsipiary oF Tue Merrit, Company 


¥ UBRICANT 
DUCT 
CU 
















Engineers— t= Manufacturers 


New York, 11 W. 42nd St. 
Houston, 1315 Petroleum Bldg. 
New Orleans, 1501 Masonic Temple Bldg. 


Eastern Factory: Belleville, New Jersey 


San Francisco, 121 Second St. 
Chicago, Peoples Gas Building 
Cleveland, Ohio, 325 Engineers Building 






LUBRICANT Western Factory: Oakland, California 
CHAMBER 
AGENCIES IN PRINCIPAL CITIES 


LUBRICANT 
CHANNELS /) 
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This Quick, Sure Test 


Proves Its Dependability 


This shows how the BUCK TYPE 
“C” VALVE is proved by a sec- 
ond’s test, at any time, without tools 
or bother. Both Vacuum and Pres- 
sure valves are raised from their 
seats by pressing up on the exposed 








stem with the finger. 
This test is absolutely 


positive. 


It proves the 


dependable free work- 
ing of the Valve, sum- 
mer or winter. 


BUCK OIL 
CONSERVATION 
EQUIPMENT 


Type A Sensitive 
Regulators 


Casing Head 
Regulators 
Liquid Level 
Controllers 
Tank Valves 
and Equipment 
Oil and Gas 
Separators 
Oil Field 
Supplies 
BELTING 
Rubber = Cunvas 


Leather Cotton 
Balata 


Ilemp 
Rubber 
Leather 
GASKETS 
Rubber Asbestos 
Leather Fiber 
WASTE 
White Colored 
Wool 


MISC’L 
Matting Drills 
Pulleys Picks 

Shovels 








ee 


Type C Tank Valves 


Here is the STOCK TANK VALVE that makes “Gas Tight” Tanks really Gas 


Tight. 


Your lease men know by bitter experience that with ordinary valves it is better to 
leave Tanks open than to bulge a Tank or pull in a deck. 


Now—with this Valve—there is no loss of gasoline vapor or gravity, nor bulged 


and damaged tanks. 
Man Holes tightly closed. 


Lease men can welcome positive orders to keep Thief and 
They can be sure—day or night, summer or winter— 


that your Stock Tanks are fully protected and safe. 


Stock Tanks rigged with BUCK TYPE “C 


Holes and Man Holes. 


Big, Generous Capacity 
The BUCK TYPE “C” STOCK TANK VALVE 
takes care of pressure built up by gravity lines 
flowing as much as 1,000 barrels per hour. It 
prevents Tanks from being pulled in, even when 
pumping out over 750 barrels per hour. 
Tests by government authority show that BUCK 
TYPE “C” VALVES not only have capacity sur- 
prisingly greater than others—but that as gas vol- 
ume passed through the valve increases there is an 
actual drop in pressure, due to the advanced 
scientific design. That means that an unusually 
heavy slug of gas won’t bulge your tanks. 
Experience and Research 
Construction and Material the Result of Long 
Valves are of special bronze, developed for 
toughness, strength and resistance to corrosion. 
Service on tanks in the Panhandle and Mc- 
Camey, Texas, fields has shown them to be ex- 
tremely resistant to sulphurous gases. 
Valve guides are not exposed to the tank vapors. 
Freezing vapors or parafin can’t stick them. 
Spraying wells have so coated the outside of the 
valves with parafin that they were unrecognizable 
as valves—yet they functioned perfectly. 
Constant Correct Pressures—No Springs 
There are no springs to weaken, rust or break. 
The valves are weighted for correct relief, and 
cannot change. The pressure settings are readily 
changed by putting in other valves, which are in- 
terchangeable over a wide range of pressures and 
vacuumis. 
Self Draining Valve Casing 
The Valve Casing is shaped to drain oil and con- 
lensed vapor back into the Tank and away from 
the valves and valve seats. Thus the valves and 
seats are always clean and tight. 


Gustin-Bacon 


’ VALVES do away with open Thief 


The gas passages through the valve casing are 
designed for stream line flow of gas. This care- 
ful design explains the large capacity of BUCK 
TYPE “C” VALVES. 

Non-Chattering Valves 
The faces of the valves, the stream line gas 
passages and the carefully designed bonnets are 
all so shaped as to eliminate chatter. Valves are 
consequently long lived. Worn and leaky valves 
are prevented. 
The Bonnets fully protect the valves from rain, 
snow and sleet. BUCK TYPE “C” VALVES 
are made for service and dependability. They are 
economical in cost and profitable in use. Made 
for all purposes of dependable Tank Venting: 


3” Size, for Stock Tanks, Refinery Run Down 
Tanks, etc. 

6” Size, for Flow Tanks, Pipe Line and Refinery 
Storage Tanks, etc. 

8” Size, for Large Tight Storage Tanks. 


Rapidly Becoming Standard Equipment on 
Regular Specifications 

BUCK TYPE “C” VALVES already are Stand- 
ard Equipment with many leading Oil Com- 
panies, Refiners, Tank Manufacturers and Tank 
Erectors. They have earned this place on their 
record in actual use. 

Make them your standard specification and you 
will get “‘Real Gas Tight Insurance for Gas 
Tight Tanks.” 

Ask for our Bulletin No. 3, which describes 
BUCK TYPE “C” VALVES and other time 
tried valve equipment. Sent promptly on re- 


quest. 
® O. 


Vacuum Control Division 


Kansas City, Mo. 


Tulsa, Oklahoma 
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OIL FIRES 


The Associated Oil Company equipped this fire- 
pump station with an EC&M Automatic Compen- 
sator for starting the pump motor because: 


Push-button control makes it impossible for any 
one to start the motor incorrectly. 


Being totally oil immersed, the working parts 
are kept clean and lubricated at all times, and the 
starter will function properly no matter how long it 
has stood idle. 


Being built right mechanically and having a large 
margin of safety in contacts and other electrical 
parts, it is free from trouble. 


It needs inspection only once a year. 


See Our Exhibit at the International Petroleum 
Exposition, Tulsa, Okla., Sept. 24th to Oct. Ist. 






EC&M Automatic 
Compensator 


Send for Bulletin 1042-F Describing EC&M Automatic Compensators 


THE ELECTRIC CONTROLLER & MFG. CO. 


NEW YORK-50 cHurcH st. CLEVELAND, OHIO pip apetpria-wirersroon 8106 
CHICAGO-CONWAY BLOG MONTREAL=DRUMMOND BLDG PITTSBURGH-OLIVER BLOG 
DET ROIT-DIME BANK BLDG. LOS ANGELES- AMERICAN BANK BLDG SAN FRANCISCD-CALL BUILDING 
BIRMINGHAM-BROWN-MARX BLDG. SALT LAKE CITY-228 W.SO.TEMPLE SEATT'LE'-570 COLMAN BLDG 
CINCINNATI -/“4A104A. BAK BUR. TORONTO-REFORD BLDG TPULSA-2I7E ARCHER St 
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FISHER 


in the field 


In the gas line where an accurate vacuum must be main- 
tained, the Fisher Vacuum Regulators will perform de- 
pendably. There is a type to meet your requirements. 


Type 86—An_ ultra-sensitive, all-metal self-enclosed 
vacuum regulator. Wil!l hold positive down to 14-inch of 
mercury on inlet side. Type 88—Will regulate any vac- 
uum on inlet side. If desired can carry 3 lbs. pressure 
on inlet side and vacuum on outlet. Type 87—Cas- 
ing head self-enclosed combination Back Pressure and 
Vacuum Regulator. Eliminates friction due to dirt, sand, 
snow or sleet. 


The Fisher Gas Pressure Regulator is another piece of 
precision equipment that has won the confidence of the 
Oil Industry through consistent performance. 












The great \ariety of types of pressure regulators enables 
you to chocse just the regulator for your particular 
service. In addition to various ranges of pressures, 
which give us an opportunity of serving you, we have a 
large variety of combinations of expanded outlet sizes. 
Write for i"ustrated catalogue of the entire Fisher line. 






To the left is shown a 
picture of the Fisher 
Ultra-Sensative Vacuum 
Regulator Type 86, hold- 
ing vacuum of 5 inches 
on an oil and gas well. 


THE FISHER GOVERNOR CO. 


1315 Fisher Building 
MARSHALLTOWN, IOWA, U.S. A. 
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SAFEMCD 


PAINTS 


All Over the 


Southwest! 





> 


Used and Recommended by 
Largest Oil Companies 


AMERICAN 
PAINT & SUPPLY COMPANY 


DALLAS, TEXAS 
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1] | METRIC OYT1f1Ce METERS 


| 








PUT SURE IN MEA SURE MENT 


| Unexcelled 


Orifice meters, as made by Metric Metal Works, have every requisite characteristic for accuracy. * * * 
They are compact and readily installed anywhere. * * * The float is kept parallel with the mercury, 
permitting quick adjustments. * * * Lost motion is practically eliminated. Friction is reduced to al- 
most nothing. * * * The area of float is so large that any reasonable friction existing is overpowered 
and neutralized insofar as affecting the operating accuracy of the meter. * * * Low pressure tests can 
be run with the mechanism open for the tester to make adjustments easily. * * * There is an auto- 
matic door latch and pen lifter, with the chart hub cap connected to the case with a chain, but in 
such a manner that the chain does not come into contact with the chart. * * * The chain cannot deface 
the record by spreading the ink. * * * All these features are embodied in a Meter of attractive appear- 
ance, having a black-enameled, die-cast, aluminum case and joints sealed with felt gaskets to render 
dust and moisture-proof protection to all working parts. * * * For accurate measurement Metric 
Orifice Meters are UNEXCELLED. 











WESTCOTT & GREIS 


Sales Service 
Dallas TULSA Los Angeles 












Send for the Orifice Meter Bulletin 


METRIC METAL WO 








scan Meter Companst /r 


¢ ; mer E 7 j EIrY. 
“ERIE - PENNSYLVANIA~ U-S-A-~ 
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We Are Not Limited to Standard 
Units But Furnish What 
Your Conditions 
Require 
This illustration shows the assembled tube heads and baf- 


fles ready to receive the tubes for a 2900 sq. ft. unit. 
Made entirely of Admiralty metal. 


The special tube expander we use eliminates any chance 
of tubes ever leaking. 


Ross Heater & Mfg. Co., Inc. 


Representatives in all principal cities 
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Pa‘ge-Jones Upflow Zeolite Softeners and the Paige-Jones Pres- 
sure Sand Filter in the Wentz Gasoline Plant, Three Sands, 


Oklahoma. 


Paige-Jones originated and developed the Upflow Zeolite Soft- 


ene.. 


The Gilmore Oil Co. writes: 


“Before installing the Softener 
(Paige-Jones), our cost for conden- 
ser cleaning ran approxirmately $1,- 
000.00 a year and this kas been 
entirely elirrminated.” 


The Shaffer Oil and Refinirg 
Company Writes: 


“Before we installed the Softener 
(Paige-Jones), we fcund it neces- 
sary to shut our engines down ap- 
proximately every ten days and re- 
rove the scale from the jackets. 
We have practically eliminated all 
cracked cylinder heads and it is 
very uncommon to find scale in 
our enzine jackets.” 





2WAT 


OFTENED water for conden- 

ser coils keeps the coils. clean 
and increases cooling efficiency. 
Softened water in cooling jackets 
protects the engine. No scale will 
form—cylinder heads will not 
crack. 
For these purposes alone, it would 
pay refineries, gasoline plants and 
pumping stations to install water 
softeners. 





Circulate Softened Water and Cut Down Costs 





Those plants—and they are many 
—that are using Paige-Jones Up- 
flow Zeolite Softeners are report- 
ing lowered operating and main- 
tenance costs. 


A Paige-Jones representative is 
near you. He will be glad to out- 
line a plan for softening the water 
used in your condensers and en- 
gines. 


PAIGE & JONES CHEMICAL CO., Inc. 


Genera! Sales Office, Technicel Dept. ® Works, HAMMMt'ND, INDIANA 
Executive  ffice: 461 FourtH Ave., New York 
Offices in Principal Cities 














DAIGE 2JONES 
=R SOFTENINGS 





~ ZEOLITE AND LIME SopA SOFTENERS “ PRESSURE SAND FIrrERS ~~ 
~ BoiL—ER FEED WATER TREATMENTS “ HOUSEHOLD WATER SOFTENERS Y 
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THE CROSS CRACKING PROCESS 


CRACKING IN LIQUID PHASE 


assures greater once-through ytelds 


By maintaining the requisite pres- 
sure and temperature in the crack- 
ing chamber to hold the oil sub- 
stantially in the liquid phase until 
the cracking reaction is completed, 
the CROSS PROCESS assures the 
greatest possible once-through con- 
’ version. Vaporization and its chill- 
ing or retarding effect is minimized. 





mae hare? 4) Oe 


CROSS CRACKING PLANTS~~BUBBLE TOWERS~.PIPE STILLS~~HEAT 
EXCHANGERS~GRAY TREATING TOWERS~TREATING PLANTS 


THE M. W. KELLOGG CO., 7 DEY STREET ~~ NEW YORK 


KANSAS CITY, MO., 7°00 BALTIMORE AVE. + SAN FRANCISCO, CAL., 444 MARKET ST., 
LOS ANGELES, CAL., 19019 HELLMAN BANK BLDG, 
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Jhrow out Repair Bills 


Bills of that kind have one beneficial effect, at any rate. They make the shrewd executive think! From 
thinking to investigation is a short step. He wants to know the why—the reason for the bills. When 
found he can apply the brakes and stop them. 

Ninety-nine times out of 100 the “why?” will be found in the valves. Originally these were chosen 
for their cheapness—the small initial outlay required for them. 


“Penny wise and pound foolish.” Those cheap valves 
have proved terribly expensive. Under high pressures 
and temperatures they have collapsed and been repeatedly 
replaced. They have leaked and wasted steam steadily. 
They have caused numerous shutdowns and loss of 
production—to say nothing of much greater coal con- 
sumption. 


The shrewd executive replaces his cheap valves with 
high-grade, and naturally chooses Williams Valves. He 
knows the Williams Company builds valves that last. That 
its product represents many years of experience in valve 
problems. That Williams Valves are dependable, durable 
and economical. That material and design qualify them 
for superior service. That they stop repair bills. 


Abroad or at home—that is the story told of Williams 
Valves by all progressive plants. "Why they have a world- 
wide reputation is described in our Catalogue 10. Write 
for a copy. 





No. 780-S REVERSO Valve 


ia Sigg Fe \. aS The D. 5 A Williams Valve Co. Interior view of Reverso Valve. Note 


pe te of a Fahr. m. long — valve each detail—The wear-resisting, nickel 
which outlasts the ordinary valve on ac- alloy disc and seat—the reversible fea- 
count of its higher seat vitality. Figured . © 4 2 
on the cost per year of leak “tight rer Cincinnati, Ohio = full free — — 
ce, it wins 3s way w e closes which secures hub to body an facil- 
ae RE eRe has eeindable—nenew- Makers of High Grade Bronze and Iron, Regrinding and Nickel Seat tates regrinding when necessary—the 
ey pa fa Stop and Check Valves, Gate, .Blowoff, Hydraulic, Swing and Ball pre ye. = 2 rape: paeked 
there to stay—no more replacements or Check, Needle, Hose, Whistle Valves, Stop and Air Cocks, Unions, pe aie pon ae pena oon 
excessive upkeep expense—no wastage or soos. : . ° }e i 
produation seo Ps ytd pnt sali. Fittings, Water Gauges, Gauge Cocks, Oil Gauges, Lubricators, Oil wheel firmly lock-nutted to stem provides 
Order a sample from your dealer. and Grease Cups, Steam Traps, Separators. easy and comfortable operation. 
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If you are not already using this famous 
brick (and a dozen or more of the foremost re- 
finers are), please give it a trial—a real, com- 
parative test. 


Use it in the settings of your stills and boilers, 
whether stoker, oil or hand-fired; use it for 


lining your stacks and Fuller’s Earth dryers. 
Use it. You'll like it. 


And It Costs No More Than 
Ordinary Fire Brick! 


LACLEDE-CHRISTY 


St. Louis, U. S. A. 
Makers of the well-known L-C Flat Arches 


L12 
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Proc oss of 


we 


The heart of a natural gasoline plant —the plant proper — 
often represents less than one-fifth of the total investment. Yet 
the financial success of the plant is largely dependent on 
the efficiency of this unit. 


That’s why the heart of your plant should be the most 
efficient unit obtainable. 


That’s why it should be a Charcoal Plant 


GASOLINE RECOVERY CORPORATION 
CHARLESTON, W. VA. 
TULSA LONG BEACH 


423 Wright Bldg. Es Box 321 


Mention Where You Saw the Advertisement 


JULY, 1927 


Gasoline Recovery 











, 1927 








JULY, 1927 


Guard your oil 
from evaporation 


and fire! 


ie your storage or rundown tanks 
were being robbed of one barrel of 
oil out of every ten you handle, you 
would take some drastic steps to stop 
the loss. Even one barrel in a hundred 
or one in a thousand would call for 
some real protection. 

But many refiners are being robbed of 
oil at a rate estimated by authorities 
to be fully as high as indicated above. 
The thief is “evaporation.” Fences 
and police are powerless to stop this 
robbery. 


Effective Protection 


But a Wiggins Roof will guard your 
oil. It floats right on the surface of 
the oil, rising and falling as the tank 
is filled and emptied—never allowing 
any air space under the roof. 

The Wiggins seal—the gastight con- 
nection between roof and tank—prac- 


A Gulf Publishing Company Publication 







tically eliminates losses through ther- 
mal breathing and separates oil en- 
trained in air bubbles. The gastight 
volume under this seal is less than 1% 
of that in a gastight roof for a 55,000- 
barrel tank and the thermal breathing 
loss is proportional to the proper vol- 
ume. Air entering through the filling 
line loses its entrained oil under the 
seal and escapes to the atmosphere 
through a mercury sealed vent. 

The roof shoes are so suspended that 
their weight normally throws them flat 
against the tank side. When pass:ng 
over riveted seams, however, the shoe 
is momentarily held away from the 
tank. The oil surface thus exposed is 
very small and is at the bottom of a 
tall narrow slot. The heavy vapor 
forming on the surface of this oil is 
held down by gravity and further 
evaporation is prevented. 





Proved by Tests 


Repeated tests have demonstrated 
both the evaporation savings and ‘the 
fire protection which are made pos- 
sible by the Wiggins Roof. For ex- 
ample, one test on handling 320,000 
barrels of a blend of crude oil and 
natural gasoline in tanks equipped with 
Wiggins Roofs showed a loss of only 
4.6 barrels by evaporation. The oil 
company’s own experience showed the 
same operation in gastight tanks would 
have meant a loss of 476.2 barrels, a 
net saving of 1.47 barrels per thousand 
barrels handled. 


The most severe tests have demons- 
trated the inability of fire to reach oil 
protected by a Wiggins Roof. We will 
gladly send our new book, “Stopping 
Evaporat.on”, in which these tests are 
fully described. 


Ask our nearest office for a quotation on Wiggins Roofs to equip your tanks. 


CHICAGO BRIDGE AND IRON WORKS 


Chicago—2463 Old Colony Bldg. 
New York—3102 Hudson Terminal Bldg. 
Cleveland—2234 Union Trust Bldg. 


Dallas—1655 Dallas National Bank Bldg. 
Atlanta—1046 Healey Bldg. 
San Francisco—1051 Rialto Bldg. 


WIGGINS ROOF 
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heres a. 


sun tax 


on every un-mnsulated tank 


Insulate storage tanks against the 
sun’s heat and you greatly reduce 
breathing losses. 

Make deck and eaves vapor-tight and 
you eliminate wind drift. 

Johns-Manville Vapor Tight Insu- 
lated Tank Tops* do both. They save 
a lot of money. 

*Patented—other patents pending 

























Three Johns-ManvilleV apor Tight Insulated Tank Tops at Mers-el-Kebir 
in Africa, where you know the sun is HOT. 


JOHNS-MANVILLE 


Oil Industry Department 


JOHNS-MANVILLE CORPORATION, 292 MADISON AVENUE AT 4ist STREET, NEW YORK CITY 
BRANCWES IN ALL LARGE CITIES. FOR CANADA: CANADIAN JOHNS-MANVILLE CO., LTD., TORONTO 
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New Ground Joint Nipple is lathe-turned to 
the arc of a true circle, thereby adjusting it- 
self accurately to any cocking or inaccurate 
assembling. Both Nipples and Sections are 
made of ARCO Metal (corrosion-resisting), 
hence joint is not affected by expansion or 





























Stack of STERLING Oil Condensing Sections. 
Cut-open view to show new Ground Joint. Sup- 
plies the Petroleum Industry with rugged con- 


contraction, Will remain permanently tight. 
struction and tight joints, under high pressures 
and temperatures. 


nnouncing — 


The New Ground Joint on 


STERLING Sections and Accessories 
Made of ARCO Metal 


Changes in Distillation practice, necessitating higher pressures and temperatures, 
are now fully met by us in these re-designed STERLING Sections and Accessories 
with Ground Joints. 

The new Ground Joint, with its accurately crowned or arc-formed surface, will stand as great 
pressures as the Sections—which guarantees against leakages. Further, it has been demon- 


strated that the new Ground Joint facilitates installations, with ordinary labor. Less than half 
the time is required to erect these Sections with Ground Joints. 


Although the extra equipment and processes employed in producing these Nipples and the fine 
{ machining of Sections entail greater investment and expense on our part, no extra charge will 
be made therefor. 


Under test at one of the country’s largest 























STERLING Oil Sections with Ground Joints 


Refineries, the Ground Joints held without 
leaks or sweating under 150 lbs. cold water 
pressure for 24 hours. After operating at this 
Refinery under conditions which caused the 
assembled Sections and Accessories to reach 
a temperature of more than 500 degrees, F., 
the Sections and Ground Joints held against 
a test pressure of over 500 Ibs. (cold water). 


are already being used successfully, in several 
notable installations, on higher temperatures 
and pressures than was possible with the 
former Joints. 


7 7 7 


A New Catalogue on the STERLING Ground 
Metal Joint will be mailed free on request. 


| AMERICAN RADIATOR (COMPANY 


Industrial Division No. D 


40 West 40th Street 
NEW YORK 


816 South Michigan Avenue 
CHICAGO 


1214 Quinby Bldg. 


935 Kennedy Bldg. 
TULSA LOS ANGELES e 








_ 
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California Petroleum 
Corporation Gasoline 
Tanks Coated with 
Bitulumin 























‘. 
e 
have slight effect 
. A correctly made aluminum paint like Bitulumin will out- 
‘il last any lead and zine paint on exposed surfaces by two to 
BITULUMIN one. This is because of Bitulumin’s peculiar “weather” 
resisting qualities. Paint’s worst enemy is the sun, whose 
Largely Immune. destructive Ultra Violet rays break down paint surface 
allowing moisture to penetrate. 
Deflects 86% . Bitulumin is largely immune to this attack because it of- 
° fers to the sun’s rays an aluminum armor which turns away 
of Destructive 86% of them. ; 
| Li ht Ra In turning back destructive light and heat rays Bitu- 
o yS. lumin makes a cooler surface and in the case of tanks re- 
| Outlasts Lead and duces evaporation. 
Bitulumin, while extremely popular for painting oil stor- 
Zinc Paints Two age, is not limited to that field. It is a many purpose paint 
and has demonstrated its unusual qualities for painting 
to One. tanks, tank cars, refinery equipment, metal buildings and 
roofs, smoke stacks, steel bridges and many others. 
Bitulumin, put up in double containers to insure fresh 
m'xing, is manufactured by Hill, Hubbell & Company, 
manufacturers of a special line of paints for the oil in- 
| dustry. 
| HILL, HUBBELL & COMPANY 
i Manufacturers of 
; Highest Grade Oil Industry Paints and Pipe Line Coatings 
Factories at SAN FRANCISCO and TULSA 
District Offices: \* 
331 W. Eleventh St., 1006 Washington Ave., 15 Moore St. | 
Los ANGELES Houston New York City | 
2412 First Ave. S., 51 First St., 600 E. Lombard St., 
1 SEATTLE PoRTLAND BALTIMORE 
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Evaporation losses in your shipped product can 
be stopped by making a low vapor pressure, high 
recovery product with a NEwWTOn Distillation Unit. 


Producer's Problem 
Loaded tank car 10,000 gal. 


Same car unloaded at des- 
tination . - 9,000 gal. 
Outage deducted 1,000 gal. 
Loss taken on the manufac- 


ture of . 1,000 gal. 
Loss taken on freight paid 
om .. . - 1,000 gal. 


Loss of profit on 1,000 gal- 
lons because it could not be 
sold. And all because the 
original product could not 
withstand shipment on ac- 
count of vapor pressure. 
NEWTON Equipment will 
cut your losses to the 
minimum. 


NEWTO 


Known far and wide as 


q NEWTON Blending Evaporators and 
Fractionators hold as a desirable product 
the most that absorbers can extract from 
gas. Q The saving effected will soon pay 
for the installation. Q This will surely 
interest you as a producer of natural gas- 
oline. Q Ask for complete details. 


NEWTON PROCESS MFG. CO. 


FULLERTON (near Los Angeles) CALIFORNIA 


Hurley Brothers The National Supply Company Foreign: The 
General Offices: 
Toledo, Ohio 


Kennedy Bidg. 


National Supply Corp. 
Tulsa, Oklahoma 


120 Bdwy., New York 
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At the Well 

At the Pipe Line 
At the Still 

At the Boiler 


+ 


Pyrometers 


Automatic Temperature 
and Pressure Controls 


Flow Meters 
Recorders 

CO, Meters 
Pressure Gauges 
Vacuum Gauges 
Liquid Level Gauges 
Draft Gauges 
Thermometers 
Tachometers 
Hygrometers 





| Pressure May ‘*‘Make or Break’”’ 


Air or gas pressure at the well, 
Oil or gas pressure at the pipe line, 
Vapor pressure at the still, 


Steam pressure on boiler and line— 


Everywhere—PRESSURE may make or break prof- 


its. 


Brown indicating, recording, signalling and control- 
ling pressure gauges, installed at every point where 
pressure exists, assure an accurate and continuously 
dependable check on this critical factor. 


A complete line of “distant reading’’ and other types. 
Circular-chart or strip-chart recorders. Ask for free 


catalog No. 75. THE BROWN INSTRUMENT 
CO., 4413 Wayne Ave., PHILADELPHIA, PA. 


Branch offices in 18 principal cities. 


{HAM 
HHO LH 














a 
} “To Measure is to / 








Economize™Pascal. 
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REED AIR 15 





Out on the wind-blown plains of the Panhandle, 
unprotected engines and compressors are short 
lived. 


Operators have learned that dust-laden air is de- 
structive to compressor efficiency. They have also 
learned that efficient engine and compressor life 
may be materially lengthened by the use of REED 
AIR FILTERS on every air intake. 










JULY, 1927 


CLEAN AIR 


Panhante Air 


THE MICROGRAPH 
on the left shows the dust content of ordinary 
air. The micrograph at the right shows the re- 
sult after this air has passed through a Reed Air 
Filter. Over 97% of the dust, soot and grit has 
been removed. 

















Engines and compressors that formerly were s fre- : : . 
: f erly were shut down fre The photo shows a picture of compressors protected from dust- 


quently for repairs—for the renewing of bearings and other 
parts—today are still running, trouble free, over long pe-iods 


of time—protected by REED AIR FILTERS. 


laden Panhandle air by the use of REED AIR FILTERS. It’s 
just one of many installations by one of the leading operators. 








REED AIR, FILTER> CO., INC. LOUISVILLE, KY. 








Texas Offices: 


1402 Fort Worth National 
Bank Bldg. 


Fort Worth, Texas 

















Distributed to the Oil Industry 
by 


: California Office: 
924 Post Dispatch Bldg., 2039 East 38th St., 
Houston, Texas Los Angeles, Calif. 


Louisiana Office: 
405 Forest Ave., 
Shreveport, La. 
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Guard Against 
Costly Shut-Downs 


Every refiner realizes the advantage in his production if he can 
operate for a considerable time without any shut-down for repairs. 
Too often shut-downs, resulting in costly loss of production, are due 
to short-sighted economy in the purchase of inferior materials. 


Pittsburgh Seamless Steel 
Boiler Tubes and Still Tubes 


are manufactured from the finest basic open hearth steel and provide 
the best insurance against shut-downs for repairs to boilers and stills. 
They are made by piercing solid steel billets, which proves the sound- 
ness of every foot of finished tubing, and our rigid inspection insures 
uniformity in both chemical and physical properties. 


Pittsburgh Seamless Steel Tubes are giving eminent satisfaction in 
the oil industry. “Pittsburgh Seamless’’ quality is now available not 
only as boiler tubes and still tubes, but for drill pipe, oil well tubing, 
and seamless casing in all sizes up to 14 inches in diameter. Ware- 
house stocks at convenient points insure good delivery service. 


Inquiries will be given prompt attention. 


Pittsburgh Steel Products Co. 
Pittsburgh, Pa. 


NEW YORK DETROIT CHICAGO 


Second National Bank Bldg. Atlas Life Bldg. 
Houston, Texas Tulsa, Okla. 


—_ 


ai /ee' 
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Inspecting Seamless Tubes 
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‘THE pipe fabricating shop and warehouse plant. The coast plant is in charge-of men 

that Midwest has established in Los An- _ trained at St. Louis—in an organization that 
geles can probably best be described by the has contributed much to the development of 
old saw that is our headline. Like the parent high pressure and high temperature piping. 
plant in St. Louis, this shop iS prepared to This Los Angeles plant is not a new project 
fabricate either a simple coil or bend, or com- _ but simply a chip off an established concern 
plete piping for oil refinery or modern power that is enjoying a high reputation for the 
plant. And the warehouse has a large stock —_ quality of its product—its ability to make de- 
of pipe, flanges and fittings for prompt ship- _livery—and competent engineering counsel 
ment. when it is desired. 


Los Angeles is employing the same efficient Bulletin P-2 will tell you more about Mid- 
methods and equipment used in the St. Louis west Piping Service on the Pacific Coast. 


MIDWEST PIPING & SUPPLY COMPANY 


Plants at Los Angeles and St. Louis 


Offices: 
ST. LOUIS, CHICAGO, 


LOS ANGELES, TULSA, 
1450 S. Second St. 208 S. La Salle St. 


520 Anderson St. 805 Mayo Bldg. 











 =6MDWeEsT Piping Service 
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-TheWorlds Largest Riveter 


: 


7 





Pw > 


& 
ae 


THE 


ARGEST Riverer ' 
iW THe 


Won 
"7234000 | 
Carv275 Ton 


Se 
= i 


Ba 


Sti sy TO maintain leadership and continue 


to set the pace in design and con- 
— 4 struction of heavy plate riveted stills 
and similar equipment, it became nec- 
essary to add this largest of hydraulic 
riveters to Vogt Shop equipment. 






B ° : 
HENRY VOGT MACHINE Co. NEW YORK 
I NCORPORATED CHICAGO 
LOUISVILLE, HY. CEES AMD 
Manufacturers of: Oil Refinery Equipment, Drop Forged Steel Valves and Fittings, Water Tube and pn 


Horizontal. Return Tubular Boilers, Ice Making and Refrigerating Machinery. 





aif. 





<> 
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REID RECEIVING BOXES 


For sampling, cutting and 
distributing the oil as_ it 
comes from the stills. 


























Special patterns and de- 
signs made to your 
specifications. 


















Write for Bulletin No. 30 


Joseph Reid Gas Engine Company 
Oil City, Pennsylvania, U. S. A. 


Western Representative: Frick-Reid Supply Co., Tulsa, Okla. 
Export Representative: Oil Field Equipment Co., Inc., 30 Church Street, New York City, U. S. A. 


) REID REFINERY EQUIPMENT 
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STRUTHERS” WELLS 
teel Plate Construction. 

























Special Type High 
Pressure Cracking Still 


of Struthers-Wells con- . ‘ 
struction — made for 257 of These Stills N ow In Use. 
large Mid-Continent re- Six years ago one of the largest Mid-Conti- 


finer. nent refiners placed an order with us for a spe- 
cial type still, as shown in the illustration. 
Since that time, orders for 257 of these stills 
have been received and you will find them giving the very best of 
service in all the large refineries of this company. 
That surely is significant evidence of the depend- 
ability and satisfaction of Struthers-Wells products. 






































STRUTHERS-WELLS 





Operating the largest electric welding plant in PRODUCTS FOR 
the country it is possible for us to manufacture oie amas 
; H Exch 
pressure and vacuum stills of welded or riveted no Pee meaga 
construction. Send us your specifications. Condensers 
a eee 
rease 1xing ettles 
FOUNDERS—MACHINISTS 
































BUILDERS OF SPECIAL MACHINERY 





STRUTAGRS -WELLS CV 


* WARREN , PENNA. — 























MANUFACTURERS ~ ENGINEERS 
Steel Plate Construction, 
tion of Stainless 


CHEMICAL ~« REFINING ~« RUBBER Steel.” 
Branch offices in principal cities 









Seventy - Five 
Years of Accu- 
mulated Exper:- 
ence at your 
Service. 


“Anything in 
Plate construc- 
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What gilded youth would swap his 
careening line eight for the cumber- 
some, pompous array of harness and 
carriage, geldings and whip that the 
beau of yesterday displayed? 





Not so long ago a pair of hand- 
some “bays” hooked up to the 
newest form of the carriage 
maker’s art was our idea of per- 





fect individual transportation. 


But today, with the demand for 
greater speed, luxury and person- 
al satisfaction, the modern motor 
car is the last word in individual 
transportation. 


It demands a volatile, even burn- 
ing, non-detonating fuel ....a 
refined gasoline to which NAT- 
URAL GASOLINE has been 
added in proper percentages to 
make a perfect motor fuel. 








= 


CHESTNU SMITH 


| ae: Ne ee oR ee ee ea ea 
Julsa Oklahoma 


A DEPENDABLE SOURCE OF YOUR SUPPLY OF NATURAL GASOLINE 
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The Kerotest Line 
Valves include: 


Series 150—150 lbs. pressure 
Ceries 300—300 lbs. pressure 
Series 400—400 Ibs. pressure 
Series 600—600 Ibs. pressure 
Series 900—900 lbs. pressure 


REGISTERED U.S. PAT 


REFINERY 


Stainless steel 
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EDITORIAL COMMENT 





Houston and the A. P. I. 


The American Petroleum Institute has held meetings 
in six different cities since it was first organized, one in 
Washington, one in Chicago, two in St. Louis, one in 
Ft. Worth, one in Los Angeles, one in Tulsa and now it 
is going back to Chicago. 

Why not hold the 1928 meeting in Houston? 

Houston has ample hotel facilities to handle the crowd 
—Houston hotels have ample facilities for committee 
meetings. In fact, Houston’s facilities for holding the 
A. P. I. will rank well with those of any city which has 
hitherto been host to the Institute. 

We believe that the American Petroleum Institute 
should recognize Houston’s claim—which is even more 
than a claim—it is an obligation. 

St 


Spain expropriates the properties of Americans along 
with those of its own nationals in establishing its oil 


monopoly. Remembering’ Mexice and rumors from 
South America, one word all oil operators should know 
in Spanish is “Ouch!” , 

3 oe 


Statistically there is some encouragement in the cir- 
cumstance that all this flood of oil is being produced 
with less drilling, which tends to bear out the tempering 
of the wind to the shorn lambs. But the trouble seems 
to be that the tempered winds are not fanning the right 
lambs. 

se 

Production records have been broken so frequently 
in recent weeks that such an event no longer has news 
value, but the situation is one that certainly exercises 
the imaginations of those fellows who are guessing 
when to buy oil stocks that will go up when production 
goes down. 

e + *< 

South American countries have construed utterances 
of the oil board as meaning that Americans propose to 
secure all the oil deposits there, and are moving to na- 
tionalize such minerals a la Mexico. At least the board 
has secured one result. 

2 


Sir Henri Detering assures us that we need not fear 


synthetic motor fuel produced by the dye makers in 


Germany. Mortuary reports indicate that few Amer- 
icans fear anything synthetic. 
a 

Every gas line built in the Southwest means just that 
much less demand for fuel oil in industrial plants. Per- 
haps losing this market will goad the oil industry to find- 
ing additional outlet which will extend to even broader 
use of this fuel. 


UR good friend Arthur Knapp, with his pen- 
() chant for parable, Queen Elizabeth’s yew trees 
and other fairy stories, now has the oil busi- 
ness on the hog—or at least it appears so by inference, 
in the following observation on the current situation: 
“Once upon a time, there were some farmers who 
had a nice market for shoats. (Definition: shoat—little 
pig.) They could sell all of the shcats which they could 
raise and at a good profit, too. However, these far- 
mers were not satisfied to stay home and mind their 
own shoat business. No! They had to get out and 
visit all the neighbors. They had to find out how many 
hogs the other fellow was raising, how much they got 
for them, how much it cost to feed them, and so on, in- 
finitum. In fact, they spent more time in the other 
fellow’s hog pen than they did in their own. 


“What happened? First thing you know, there was 
a contest on to see who could raise the most and big- 
gest hogs. 

“Now, the fellow who was buying shoats, had no 
particular use for big hogs, so there the farmers were, 
with a lot of nice fat hogs on their hands which they 
could not sell. 


“Substitute oil man for farmer and you have the pres- 
ent situation and a number of similar and past situa- 
tions, right in a nut shell. 


“The trouble is not too much competition,- but too 
much wondering how to beat the other feliow. If each 
oil company would produce or buy just enough crude to 
make such refined products as it was SURE it could 
sell, then the oil situation would be quite different. 


“Of course feserves are essential, but in the form of 
hog food and not hogs. 


“This suggestion may appear obvious, but HAS IT 
EVER BEEN TRIED?” 


What About Fuel Oil? 


A review of the fuel oil consumption in, for instance, 
the electric power plants on the Eastern Seaboard shows 
a loss. 


Due to reasons which may or may not be good, ap- 
parently the industry has not been as concerned about 
the sale of fuel oil during the last few years as it for- 
merly was. No doubt, many leaders’of the industry 
have felt that it is an economic waste to burn oil as fuel, 
and many of them haye been.afraid to make contracts 
over a considerable period. 

But if we had a material consumption of fuel oil right 
now, it would be a most satisfactory outlet! And pos- 
sibly of less economic wastefulness than an overproduc- 
tion of crude with nowhere to put it! 
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Nine Cooper Type-80. 170 B. H. P., four-cycle 
twins in one of Sinclair Oil & Gas Company’s 
latest compressor stations. 














For the Better Stations— 


It doesn’t just happen that Cooper engines are chcsen for so many of the 
very best compressor stations in the country. When a company is watching 
its cost of operation close enough to know that it pays to paint the compres- 
sor station floors it is also pretty sure to use engines which show the lowest 
operating cost. Neatness in a compressor station pays dividends and wher- 
ever you find a company look’ng after such details vou are pretty sure to 
find them using Cooper engines. 


THE C. & G. COOPER COMPANY, Mt. Vernon, Ohio 


1605 Kirby Bldg., Dallas 604 Kennedy Bldg., Tulsa 
649 S. Olive St., T.os Angeles 
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Blending of Distillates and Natural 
Gas Condensates 


LENDING of petroleum distillates 
B and natural gas condensates, both 
for the purpose of raising gravity 
of certain refined products converting 
them into valuable motor fuels, and for 
the purpose of lowering vapor pressure 
and increasing recovery of light natural 
gasolines, making such a product more 
stable and less liable to excessive evapora- 
tion and handling losses, constitutes one 
problem to which refiners and natural 
gasoline manufacturers have given much 
study during the past few years. 
Refiners have reduced their blending 
problems to one of simplicity, and through 
judicious mixing of distillates and con- 
densates, while cold and in the liquid 
state, have found that blending natural 
gasoline with refiners’ naphthas, etc., is 
governed by a few simple rules, and that 
gravities and initial boiling points, and 
in some instances, final boiling points, are 
easily obtained by proper mechanical mix- 
ing of the physically and chemically kin- 
dred distillates. Blend formula are uni- 
versal knowledge at present, whereas, a 
few years ago several refining companies 
are known to have paid “expert blenders” 
for the “secret” formula of mere cold 
mixing, and which subject was taught as 
one of the mysteries of the trade and im- 
parted to only certain key men within the 
company,—at $100.00 per man. The re- 
finer now uses vast quantities of natural 
gasoline for the purpose of providing 
volatility, to raise gravity, lower initial 
boiling temperatures and to effect slight 
reduction of end points to the end that 
virtually all of our present day com- 
mercial gasoline is a blended product. 
Such practice carries with it the addi- 
tional advantage of permitting the refiner 
to cut more deeply into his crude, thus 
effecting a slightly grater percentage re- 
covery of gasoline from the barrel of 
crude. 


Reducing Vapor Pressure 

Another phase of blending which has 
been attracting considerable attention 
from both the refiner and the manufac- 
turer of natural gasoline, is that of em- 
ploying small quantities of the refiners’ 
naphtha for use in intermixture with very 
light and volatile natural gasolines for the 
purpose of lowering tension or 
pressure of the natural gas condensate. 

The fact has been known that small 
quantities of naphtha when mixed with 
natural gasoline in cold blending practice 
would effect an appreciable lowering of 
vapor pressure and a slight increase in 
distillation recovery. To accomplish ma- 
terial results however, by cold blending, 
it has found that when sufficient 


vapor 


been 


By GEORGE REID 
Staff Representative 


naphtha is ued to reduce vapor pressure, 
and to improve distillation recovery to 
meet such a specification as 90 per cent 
recovery, that the quantity of naphtha 
necessary is so large that end points are 
raised prohibitively, and the physical prop- 
resultant become 
blend can no 


erties of the mixtu-e 
such that the longer be 
classified as natural gasoline. To over- 
come these obstacles of cold blending of 
distillates, there has recently been per- 
fected a blending system which employs 
heat as a principal factor contributing to 
its success, and which effects the use of 
small quantities of naphtha to accom- 
plished results in gravity and vapor pres- 
sure reduction, along with increased re- 
covery and very little increase in end 
point specifications, which is of much in- 
In this heat treatment procedure, 
semi-vapor 


terest. 
or what might be 
phase blending, very small percentages of 
naphtha are used to accomplish results, 
which in cold blending practices would re- 
quire many times the volume of naphtha 
distillates as are employed and producing 
a natural gasoline of very high recovery, 
and otherwise 


termed, 


low evaporation losses 


markedly stable. 


Hot Blending System 
At the Bakers Lane and Vincennes 
plants of the Ohio Oil Company, Illinois, 


Hurley Brothers, Mid-Continent repre- 


sentatives for the Newton Process Com- 
pany, have been experimenting for the 
past several months with a new system of 
blending, and have perfected an appa- 
ratus for this work which is to be called 
the Newton Process Blending Evaporator 
System. Working in cooperation with the 
engineering department of the Ohio Oil 
Company, the new system has been sub- 
jected to a comprehensive series of ex- 
periments, all for the purpose of confirm- 
ing or negating the apparent advantages 
of the hot blending apparatus. 

The natural gasoline produced in this 
district by the compression type of gaso- 
line plant, of which there are quite a 
number, is very “wild”, or of high vola- 
tility. The specifications on this product 
usually are about 90 degrees A. P. I. 
g-avity, 50 degrees Fah., initial boiling 
point, with and end point of 235 degrees 
Fah. Distillation recovery averaged 
around 78 per cent. With several com- 
pression plants operating in a given field 
al producing such a product as just de- 
scribed, it becomes necessary to take steps 
toward overcoming the “wildness” of the 
product in order to make it salable. Cold 
blending with small proportions of re- 
finers naphtha had been worked with, but 
not successfully, for obvious reasons. The 
next step would involve replacing present 
plant equipment with other types of plants, 
or produce a stable blend which would 
meet the buyer’s requirements. Hot 
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blending, or semi-vapor state blending be- 
ing the most economical way out, the 
Newton process engineers were called in 
and the apparatus as illustrated was per- 
fected. 

Principally, what this type of plant does 
in ome installation, is to blend the very 
light natural gasoline with but ‘a small 
amount of naphtha, while the natural 
gasoline is in its vapor state and while the 
naphtha is very hot. The natural gasoline 
when it enters the apparatus has the 
specifications as given above, which are 
given again here for ease of comparison: 


Specifications 

Gravity—90.7 degrees A. P. I.; Initial 
Boiling Point— 50 degrees F.; End Point 
—235 degrees F.; Recovery, 78 per cent. 

The blended gasoline leaves the appara- 
tus and is conducted to storage, after 
cooling and condensation, with the fol- 
lowing specifications: 

Gravitvy—77. degrees A. P. I.; Initial 
Boiling Point—72 degrees F.; End Point 
—368 degrees F.; Recovery— 90-93 per 
cent. 


In preparing the above described blend- 
ed natural gasoline there was a total 9f 
only 10 per cent of 52.1 degrees A. P. I. 
naphtha used. The specifications of the 
naphtha are, 52.1 degrees A. P. I. gravity; 
200 degrees F. Initial boiling point, and 
400 degrees F. End Point. This was a 
specially prepared naphtha, others were 
not. In this blend however, the 10 per 
cent of naphtha when blended under heat 
and low pressure with 90 per cent of 90 
degrees .\. P. I. gravity, produced a blend 
having a gravity of 77 degrees A. P. I. 
gravity—and having the other specifica- 
tions as outlined in the preceding para- 
graph. According to cold blending for- 


mula, the mixture of 10 per cent of such 
naphtha with 90 per cent of natural gaso- 
line of such a type, would result in a fin- 
ished blend having a gravity of 86.8 de- 
In fact the resultant blend 


grees A. P. I. 


was much lower in gravity, being 77 de- 
grees A. P. I. Putting it differently, ac- 
cording to our established formuli for 
cold mixing, it would require 34.5 per 
cent of 52.1 A. P. I. gravity naphtha to 
reduce the. gravity of 90.7 degrees A. P. 
I. gravity natural gasoline to the gravity 
of 77 degrees A. P. I. This under cold 
blending methods. By heat and low pres- 
sure the quantity of naphtha required to 
accomplish the results-as given is about 
one third. 


Results 
Considering the results of some other 
experiments along these lines the follow- 
ing information is of interest. 

Naphtha -258 initial; 436 end point ; 48-50 
gravity. 

Raw Gasoune—63 initial; 360 end point; 
76.8 degrees gravity; 64 per cent recov- 
ery. 

Finished, blended product—70 degrees F. 
initial ; 398 degrees F. end point; 70 de- 
grees A. P. I. gravity; 88-90 per cent 
recovery. 
Amount of 

cent. 

In the second example the natural gaso- 
line had the following specifications: 

Initial—40 degrees F.; End Point—250 
approx.; Gravity—90-95 degrees A. P. I.; 
Recovery—9 per cent. 


naphtha in blend—8 per 


The naphtha used for hot blending was 
as follows: 

Initial—258 degrees F.; End Point— 
436 degrees F.; Gravity—48-50 degrees A. 
rt. 

The blend over the run averaged from 
8 to 15 per cent naphtha with 8&5 to 92 
per cent natural gasoline, and the re- 
sultant blended product had the following 
specifications : 

Initial—68 degrees F.; End Point—420 
degrees F.; Recovery—85-88 per cent; 
Gravity— 74.6 degrees A. P. I. 


The blended product in all three ex- 
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amples was very stable, and the distilla- 
tion curve was fairly uniform. 


The actual theoretical blend according 
to formuli based upon the gravities of 
the products employed for blending in al- 
most every case indicates that in an or- 
dinary cold blend that it would require 
from 50 to 100 per cent more naphtha 
than was: required in blending to a stable 
product through the apparatus under the 
conditions of heat and low pressure. 


Equipment Used 

The equipment as installed in the plants 
under discussion consists of regulation 
Newton pre-heaters, avaporators, and 
dephlegmators, as shown in the accom- 
panying photographs. In operating the 
evaporative blending apparatus, the raw 
natural gasoline is pumped from stor- 
age tanks into a pre-heater where it 
is raised in temperature by steam to 
around 330 degrees Fahrenheit. From 
this pre-heater the gasoline vapors are 
conducted into the evaporator, enter- 
ing the second compartment from the 
bottom. 


The cold naphtha is pumped into a 
pre-heater where steam causes its tem- 
perature also to be raised to around 
330 degrees Fah. From this pre-heater 
the naphtha is conducted to the evap- 
orator to enter at the top of the de- 
vice and to spray downward through 
this equipment in counter current flow 
to the up-rising hot gasoline vapors. 
Steam is discharged into the lower sec- 
tion of the evaporator at about 120 
pounds pressure and escapes through 
a trap. A small amount of live steam 
enters the lowest part of the evapo- 
rator at a pressure of about 15 pounds. 


The vapors leaving the evaporator 
leave through a knock out box and en- 
ter a dephlegmator where they are 
cooled by naphtha which is by-passed 
into the dephlegmator while en route 
to the naphtha pre-heaters from the 
cooling tower. The reflux accumulat- 
ing in the knock out box is conducted 
back into the evaporator, entering at 
the middle compartment. After the 
vapors leave the dephlegmator where 
they are cooled to around 210 degrees 
F., they then enter another knock out 
box. The reflux accumulated at this 
point is passed through a gaso-water 
separator and conducted into the raw 
gasoline pre-heater section. 


The. vapors leaving the second 
knock-out or reflux box are then 
cooled and condensed in a water spray 
cooling tower. The condensate is then 
passed through a gaso-water separator, 
and enters an accumulator tank from 
where it is pumped to storage as fin- 
ished product. 

The excess naphtha _ circulated 
through the system is drawn from the 
bottom of the evaporator through a 
liquid level control into a clean oil 
tank, from which it is pumped into 
the naphtha pre-heater and recirculat- 
ed through the system. 


The evaporative blending plant is lo- 
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LAY-OUT AND FLOW CHART SHOWING 


DETAILS OF CONSTRUCTION AND OP.- 


ERATION OF EVAPORATIVE BLENDING PLANT. 


cated in a district in which there are 
several small compression’ gasoline 
plants, and the products derived from 
all of these plants are transferred by 
blowing with plant pressure from these 
outlying gasoline plants to storage 
tanks erected at the centrally located 
blending apparatus. There is natural- 
ly some loss incurred in this transfer 
of the highly volatile gasoline, but up- 
on reaching the blending plant evapo- 
ration loss ceases. Vapors are taken 
from these storage tanks’ and passed 
through a nearby compressor unit 
where the gasoline components of such 
vapors are recompressed and _ con- 
densed. The gasoline thus prepared is 
then passed through the blending ap- 
paratus along with the other compres- 
sion gasoline. After the gasoline is 
subjected to the hot, semi-vapor phase 
blending procedure, the finished prod- 
uct is no longer “wild” but is capable 
of being handled by pumps, and is 
transferred to the nearby refinery 
without further appreciable losses, 
where it is utilized in the preparation 
of motor fuels. The system has the 
advantage of being economical of op- 
eration and first cost of installation is 
low. Blending losses are virtually 
eliminated and stability of the finished 
product is assured. The complete unit 
as assembled requires but little area 
and may conveniently be installed in 
a small space in the corner-of the plant 


yard. 
Through experimenting including 
manipulation of temperatures, pres- 


sures, and rate of feed, etc., one of the 
blending plants located at Bridgeport, 
Illinois, has secured excellent results 
along the lines of a still further reduc- 
tion of naphtha percentage used in the 
blends. This plant is virtually a du- 
plicate of the two installations as il- 
lustrated. The compression gasoline 
at this plant suffered an evaporation 


loss running from 25 to 30 per cent. 
Its specifications were as follows: 

Initial, 40 degrees Fah. 

End Point, 235 degrees F. 

Gravity, 92.6 degrees A. P. I. 

Vapor tension, 26 pounds. 

The blending procedure was the 
same as in the plants previously dis- 
cussed, using naphtha having an ini- 
tial of 170 degrees F. with a gravity 
of 52 degrees A. P. I. and 482 end 
point. In this plant the blending sys- 
tem in operation produced a finished 
product having an initial of 58 degrees 
F., a gravity of 81.5 degrees A. P. I. 
with a 318 degree end point and a va- 
por tension of 10 pounds per square 
inch. This stable gasoline was pre- 
pared by blending with only four per 
cent of the naphtha as described. In 
practically all of the operations the 
very low proportion of naphtha used 
in blending has been effective in re- 
ducing the vapor pressures from 
around 20 to 25 pounds to around 10 
and 12 pounds per square inch, and 100 
degrees Fah. This points to the ef- 
fectiveness of the hot blending pro- 
cedure in securing stability of the fin- 
ished product. 


Physics of Blending 

In view of the results secured by 
hot blending as outlined in the fore- 
going discussion, and which are now 
a matter of record, it may be of inter- 
est to look into the physics of solu- 
tion and blending, for blending is 
merely the intermixture of distillates 
in solution in one another. In pre- 
paring solutions of refinery distillates 
and gasoline plant condensates, one 
with the other or others, the molecu- 
lar attraction called cohesion peculiar 
to each component is overcome. Co- 
hesion is that force which holds the 
molecules together. In making solu- 
tions the molecules of each-component, 
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so as to speak, merely move aside to 
allow the molecules of the solute 
room, or space enough, making for in- 
timacy of contact. The invading so- 
lute is given space enough for its pe- 
culiar molecules to mix and mingle 
with those molecular particles of the 
solvent. 

Solution may be speeded by the 
weakening of the cohesion peculiar to 
a substance. Quoting an article by 
the writer appearing in The Refiner 
and Natural Gasoline Manufacturer, 
issue of April, 1923, page 16, “This 
weakening of the force of cohesion is 
generally accomplished by the appli- 
cation of heat. The force is weakest 
with substances in the gaseous state, 
and stronger in the liquid state, and 
strongest with solid matter. Work in 
mixing petroleum distillates and nat- 
ural gas condensates, however, must 
proceed in using liquids because of the 
commercial impracticability of vapor- 
izing the various components.” Since 
the progress of the industry in techni- 
cal or scientific matters has proven 
that hot blending, or semi-vapor phase 
blending, is not commercially imprac- 
ticable, the writer wishes to retract 
that statement. -The discussion of the 
weakening of the force of cohesion 
through the application of heat to vol- 
atile liquids, points, however, to the 
success of the present system of evap- 
orative blending. 


Physical Laws 

Solutions of the type prepared as 
blends by either hot blending or cold 
blending procedure can be termed as 
“singular solutions” insofar as the va- 
por pressure curve shows a maximum 
or minimum, indicating the formation 
of a constant boiling point mixture. 
In elucidation of the foregoing, the 
law of Wuellner is cited, “The lower- 
ing of the vapor pressure of a solvent 
is approximately proportional to the 
quantity of the solute dissolved in it, 
if the quantity of the solute be very 
small.” Applying this law, it is found 
that the boiling point of solutions of 
hydrocarbon fractions is influenced di- 
rectly by the concentration (volume) 
or dilution. Within certain limits the 
boiling point of natural gasoline will 
be raised by certain mixtures of frac- 
tions. Any increase in volume or per- 
centage will then tend to depress the 
boiling point. The law of Bladgens is 
given to augment this conclusion, “The 
depression of the freezing point, or the 
increase of the boiling point of a so- 
lution is for small concentrations pro- 
portional to the amount of dissolved 
substance.” For further augmentation, 
the law of Le Chatelier is cited, “If a 
system in physical or chemical equilib- 
rium be subjected+to a stress involving 
a change in temperature, pressure, con- 
centration, or similar stress, the state 
of the system will automatically (2nd 
to alter, so as to minimize the effects 
of the stress.” The raising of boiling 
points is explained by the fact that so- 
lutions of heavier fractions with light 

(Continued on page 108) 
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Suggestions on the Manufacture of 
Steam Refined Cylinder Stock 


HE manufacture of steam re- 
fined cylinder stock is a source 
of profit that most oil refiners 


have been overlooking. It is true that 
with the advent of improved manufac- 
turing processes much finer oils are 
being produced with the result that 
ordinary cylinder stocks have been 
forced out of many uses which they 
were formerly put to, but by no means 
abandoned. Where a_ transparent 
product is required steam refined stock 
will not do, however, this is not al- 
Ways required or necessary. Its use 
for automobile transmission oil is in 
fact larger than ever before. 

There are a few small refiners who 
are working up their entire residuum 
into cylinder stock, which nets them 
about three times as much as fuel oil 
would. It requires a little solicitation 
to sell it but no more than is required 
to obtain a satisfactory price for other 
products. If only occasional sales are 
made, the price always justifies the ef- 
fort. The point is, that many refiners 
have abandoned the thought with the 
conclusion that there is no market at 
all for it, with the result that a few 
are doing an excellent business with it. 

This simply shows the rapid changes 
the industry is constantly undergoing, 
and to some extent accounts for its re- 
markable growth as there is always a 
profit to be made if it can be discov- 
ered quickly -enough. 

Cylinder stock is not difficult to 
make and does not require very much 
skill or equipment and in most plants 
only some slight changes need be made 
in the vapor lines so that they will re- 
cede from the still (shell still). 


Suitable Crude Oil 

It is of first importance to have suit- 
able crude, primarily it should be light 
green in color, regardless of what im- 
portance color is, the fact remains the 
light colored stocks are the most sale- 
able as is the case with about all pe- 
troleum products. Some refiners use 
mixed or pipe line crude and treat the 
crude or the residuum chemically and 
then reduce it to stock. While this 
practice produces a satisfactory prod- 
uct, the refiner who uses this method 
is at a serious disadvantage due to 
added cost of manufacture and in some 
cases might profit by buying either 
more suitable crude or finished stock 
from another refiner more favorably 
situated. Just why this is not more 
often done is not quite clear. 

Assuming that a satisfactory crude 
is available, a simple laboratory steam 
still distillation to 20 degrees to 22 de- 
grees Be. residuum may be made from 
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which the rsual tests: gravity, flash, 
fire, viscosity and pour may be deter- 
mined. 

Several tests may be required be- 
fore a conclusion can be reached as to 
which is the best way to produce the 
best product. In a general way the 
obiects sought for in refining to cyl- 
inder stock are: 

First: Holding the color as near the 
color of the crude as possible. 

Second: Removal of all light ends, 
gasoline, kerosene, gas oils, etc., and 
as much paraffine wax as is possible 
without cracking. 

Third: Avoid too high temperatures 
or rather avoid “back trapping” by use 
of steam. 

The idea being to reduce the “bot- 
toms,” (usually 18 to 22 per cent) to 
proper tests at as low temperature as 
possible consistent with reasonable 
time. Fifteen to 24 hours is required 
for ordinary 800 barrel shell stills, de- 
pending upon the hook up. 


Advantage of Live Steam 

The reason for using live steam di- 
rectly into the oil is to take advantage 
of the Law of Partial Pressures which 
enables the operation to be carried on 
at temperatures low enough to avoid 
scorching or darkening of the finished 
stock. The use of steam is about the 
only point that requires skill on the 
part of the operator and the time re- 
quired and the quality of product pro- 
duced depends very much on judicious 
use of steam. It is safe to say that 
too much steam, if not too wet, would 
only be wasteful, whereas not enough 
would mean a spoiled batch. As a rule 
most operators do not use enough 
steam. It is seldom that a tempera- 
ture of over 600 degrees F. is re- 
quired. Most crudes can be handled 
at 560 degrees to 580 degrees F. A 
strong smoky odor is evidence of too 
much heat and not enough steam, if 
the odor is not too pronounced and 
the color has not been. lost, some 
quick work getting in a little more 
steam will save it. If at this point a 
flash test is made it will usually show 
that it will flash at a lower tempera- 
ture, due to the fact that destructive 
distillation has set up and produced 
some lighter boiling point fractions. 

If this condition is not quickly con- 
trolled the whole batch will become 
darkened, due to carbon formation. 

Steam must be used in the stills as 
soon as the temperature of the oil will 
safely permit, 350 degrees F.. By this 
is meant that if the oil is not hot 
enough, the steam would condense and 
settle as water to the bottom of the 


still, striking the bottom hot sheet and 
would be regenerated into steam so vi- 
olently that it would foam up the 
colder oil higher up and boil over into 
the vapor line, generally called “pu- 
king.” Operators should always make 
sure that the steam line is drained and 
free of water, before turning steam 
into a still. All stillmen have been 
told this many times but once more 
for good measure will do no harm. 
Reduce Steam Last 

Steam refined stock, as the name 
implies, means just that. The impor- 
tance of the free use of steam can not 
be overestimated. When a still seems 
to be running unreasonably hot and 
“blowing” too much it is advisable to 
look to other means of control before 
cutting out steam. It may be possible 
to get more water through the con- 
densers or colder water or by reducing 
the fire. Just keep in mind that when 
you attempt to regulate the steam or 
rather reduce it you are taking a 
chance on your product going off color 
and test. Violent blowing is more 
often due to other causes than too 
much steam. 

Some plants have had trouble in get- 
ting uniformity. The reason for this 
at one plant was that the stillman was 
required to go some distance to the 
laboratory (in this case about 2000 
feet) and together with the loss of 
time in making a test caused the still 
to run too long or not long enough. 
The result was that the stillman was 
required to do some guessing. To 
overcome this the stillman was per- 
mitted to make some of these tests 
himself at a near point. 


Checking Color 


In making flash tests, the operator 
soon becomes proficient and develops 
a sort of technique all his own and it 
is surprising how close these tests 
compare with careful laboratory tests. 

In checking color the finished stock 
should be compared with the crude it 
is made from. If the finished product 
represents, say 20 per cent of the 
crude, it may be mixed with 80 per 
cent gasoline or what ever percentage 
gasoline required to make 100 per cent. 
Compare this with the crude from 
which it is made. It should almost 
match in color. 

When a batch of stock is finished to 
test it should be left in the still from 
15 to 20 minutes after fires are out to 
dry out the moisture from the steam. 
It is then ready to pump out. This isa 
bit of profit many refiners can take 
and usually without additional equip- 
ment. 

















JULY, 1927 


A Gulf Publishing Company Publication 59 


Cracking Equipment Deterioration 
Shown by Inspection Figures 


Refiner and Natural Gasoline Manu- 

facturer appeared the paper relative 
to the inspection of pressure cracking 
equipment, prepared and read by Franklin 
L. Newcomb of the engineering depart- 
ment of the Standard Oil Company of 
New Jersey, at the Petroleum Section, 
National Safety Council, Detroit, Michi- 
gan. 

Mr. Newcomb stated in the paper re- 
ferred to that there.are three main fac- 
tors entering into the safety of refinery 
processes, as follows: 


] N the November, 1926, issue of The 


“1. The equipment used must be suit- 
able for the job, that is, it must be made 
of the right material, properly put to- 
gether and of ample strength. This is a 
problem of design and an engineering 
function. 

“2. The proper methods must be used 
in handling the equipment and performing 
the various operations. This is a problem 
of operation. 


Systematic Inspection Essential 


“3. The equipment must be kept in 
good condition at all times. This is a 
problem of inspection and maintenance.” 

Concerning the deterioration in pressure 
cracking equipment and the means for 
the inspection of same, Mr. Newcomb had 
the following to say: 

“Some of our companies have also an 
engineering inspection force to make more 
exhaustive inspections of equipment than 
can be done during the cleaning period 
by the maintenance forces. These engi- 
neering inspection forces were an out- 
growth of the advent of cracking. After 
cracking equipment had been in operation 
for a number of years, serious failures 
began to occur and the industry began to 
make an investigation. It was found that 
cracking equipment deteriorated quite rap- 
idly, especially in some particular places. 
As it operated under considerable pres- 
sure, it could not be permitted to go until 
leaks occurred or a sharp blow from a 
hammer would indicate a weak spot. 

“So gradually these engineering inspec- 
tion forces were built up to make periodic, 
systematic inspection of the equipment. 

“The deterioration in cracking equip- 
ment is difficult to determine, as it is not 
visible to the eye, there usually being no 
marked, pitted or corroded areas. Gener- 
ally the metal has the same smooth appear- 
ance as when new. However, the dete- 
rioration is not uniform, but often occurs 
in long waves which cannot be seen and 
for this reason it is difficult to locate the 
thinnest spots. 

“Parts thinner than others can ofter be 
found by sounding with a light hammer, 
but it takes an experienced and trained 
man to know the sound. Due to the na- 
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ture of the deterioration, it has become 
generally the custom to drill holes in vari- 
ous parts of the equipment to determine 
its actual thickness. These inspection 
forces also check over all parts of the 
equipment, including pipe, valves, gauges, 
safety valves, etc, and check up to see 
that the refinery’s maintenance forces are 
keeping everything in a safe condition. 

“The field covered by these engineering 
inspection forces is being gradually widen- 
ed and inspections have been made of 
storage tanks, gas absorbers, gas holders, 
air receivers, acid and alkali eggs and 
such things. Men trained to inspect crack- 
ing equipment are admirably fitted to in- 
spect any pressure equipment.” 

Nearly all superintendents of refineries 
in which cracking equipment is installed 
have tests made at regular intervals on 
the walls and lines of pressure equipment. 
Usually, when operations have been con- 


ducted for a period of time on the same 
charging stock, or on charging stocks of 
similar characteristics, it is possible to cal- 
culate fairly accurately the monthly rate 
of weakening of the walls of the equip- 
ment. However, when the charging stock 
is changed, it is self-evident that the 
periods of inspection should be more fre- 
quent until the new rate of weakening 
once more is learned. 

The results of the inspection at differ- 
ent periods of various parts of the equip- 
ment composing a Holmes-Manley type ot 
pressure cracking installation will be dis- 
cussed in detail in the present article. 


Process Described 
For the benefit of the reader who is not 
familiar in a general way with the con- 
struction or operation of the Holmes- 
Manley stills, the following brief descrip- 
tion by R. C. Holmes (one of the co-in- 
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ventors), from a paper read at a meeting 
of the Petroleum Division, A. I. M. E., 
New York City, N. Y., February 15, 1926, 
is given: 

“The Holmes-Manley apparatus most 
generally in use, comprises a pre-heater 
coil, of the series type, in which the oil 
is raised to a full cracking temperature; 
four vertical stills, into which the oil dis- 
charges; a bubble tower type of de- 


phlegmator, which receives the vapor from . 


the stills; a reflux condenser, to which 
the vapors pass from the top of the bub- 
ble tower ; a water-cooler condenser which 
receives vapors from the reflux con- 
denser ; a surge pump, or jet pump, which 
returns the clean, heavy condensate from 
the bottom of the bubble tower and forces 
it into the stills through a pre-heating coil ; 
expansion drums, into which the bottoms, 
or residue, from the stills are drawn and 
distilled largely by contained heat; and a 
condenser coil for condensing the vapors 
from the expansion drums. 

“The oil traverses the heating coil so 
rapidly that while it is heated to full 
cracking temperature—approximately 800 
degrees F. (not high enough, however, to 
damage the coil)—there is no subs‘antial 
decomposition of the oil in the coil, and 
hence carbon trouble here is avoided. 

“Oil is maintained at an approximately 
even level in the vertical stills, which are 
set in a furnace with the ends projecting 
above and below the furnace, and heat is 
applied to the side walls, within the fur- 
nace. 

“Scrapers are mounted on_ vertical 
shafts in each still and are rotated during 
the operation, thus preventing the accumu- 
lation of carbon on the heated surfaces. 
Any carbon which is formed tends to 


gravitate to the cooler bottom space, be- 
low the heated zone. 

“The oil in the stills is equalized by 
liquid inter-connections, just above the 
furnace at the point where it is desired 
to maintain the oil level, the vapor being 
taken off the stills as fast as formed and 
led directly to the bubble tower. 

“Comparatively low furnace tempera- 
ture is maintained around the stills as 
only a moderate heat is necessarily applied 
at this point, most of the heat being sup- 
plied to the oil in the coil. The oil is 
maintained in the stills to a slightly lower 
temperature than at the exit of the coil. 
Cracking being carried on in the stills at 
relatively low temperature, approximately 
775 degrees F.” 


Results of Inspection 

Figure 1 shows a sketch indicating the 
essential equipment used in the Holmes- 
Manley process with number references 
showing the points in the equipment at 
which the walls were measured at differ- 
ent periods of time; also, data showing 
the original wall thickness at the points 
referred to (this particular battery is of 
the “Class 500” type Holmes-Manley verti- 
cal still and was placed in operation Octo- 
ber 18, 1923), and the wall thickness at 
the same points on May 25 and October 3, 
1925, and April 27, 1926. 

Figure 2 shows similar data obtained on 
the same general’type of Holmes-Manley 
unit which was placed in operation on 
March 25, 1924. Measurements of the wall 
thickness were taken on this battery (at 
the same points indicated by the numbers 
in the sketch, Figure 1) on June 2 and 
October 5, 1925, and on May 4, 1926. 

Figure 3 shows data obtained on a 


























































































































Acton, Tricnness 
: OA Te oAre 3 St 
; Zier 31S > |g] Ze 2)\e-5p-4 ] Pa °F i aed eae 
=}3323 |2s j26@ 8) 6 5\25| 25 | ze | % BS 25 |25 | ‘ze 
BZACIZIAEA 15142 Vas Vol Az | Jee PAe| @ |%e 
2 AeA ae \eV4 Vea %e\/4 | 30 |Ye| %at%e ze 
3 We VB Mel, | | fit % |%e| Zol% |  Vo\ 22 |We|Hz 
= BAWAGA \8|\%a |Yorla Bz 32 Yo Ya |\%2 j 
Se ta VS \9| Ya Pilea 33 el'42|G2 |e i 
Qe +H tad Md 20|78 |Y%olHz\Ve 34 |e Ve |\%z| i 
WAY. 12 Vel ; | faye eo \% |%eo 35 Yo Ya |Ye\% 
5 / Za) yg 22 %e (Zzi%e \Ya 30 We | Yaz Ve He | i 
24 V4 if; V 23|% | Yeh v2 faa 37 ie Toes 52 | Za : 
io See\sJa\. fb falZ %e is 38 1% (% Be |Ye 
“V4 V4 6) si%z eee siete 39 1% (2 Mo (Se 
2 tele] 2el/%e Ped “2 |t 
3 & ‘S ae Ye\/% | 
fz3 4V ’ 28|% |% |%e Ye 
FIGURE 2 






Actuar Tricnress 











AOcation’ 











Be seeded 


4e 











ST 














gees 








T ATL | OAT 
25} 25\‘2eo| © % 25 \25)" 
Wel _}29 16 Sie |Z 
30 Wel%z (Baz. 
3 Ye He (% 
32 Ge 
83% 
. ag Ne 
Sova 
“| £30We 
57 ea 
38 “4 
9% 
























































JULY, 1927 


“Class 250” Holmes-Manley vertical still 
which was placed in operation on Febru- 
ary 2, 1924. Measurements of the wall 
thickness of the essential equipment com- 
posing this battery were taken (also at 
the same points indicated by the numbers 
in the sketch, Figure 1) on June 2 and 
October 8, 1925, and on April 19, 1926. 

Reference Nos. 1 to 16, inclusive, refer 
to four points on each of the four verti- 
cal stills; Nos. 17, 19 and 21, to points on 
the vapor equalizing lines that join the 
upright stills; Nos. 18, 20 and 22, to the 
liquid equalizing lines joining the still; 
Nos. 23 to 26, inclusive, to four points on 
the vapor line leading from the side, near 
the top, of the fourth upright still to the 
bottom of the bubble tower; No. 27, to a 
point at the bottom of the bubble tower; 
No. 28, to a point near the surge pump, 
on the hot reflux suction line leading 
from the bottom of the bubble tower to 
the surge pump; No. 29, to a point, also 
near the surge pump on the hot reflux 
discharge line leading from the surge 
pump to the cracking coils; and Nos. 30 
to 39, inclusive, to ten different points on 
the residuum draw-off line. 


Comparisons 

The original shell thickness of the up- 
right stills in the “Class 500” batteries 
was 1% inches; of the “Class 250” battery 
1% inches. 

The liquid and vapor equalizing lines on 
the battery referred to in Figure 1 (“500” 
type) was, originally, 34-inch in thickness ; 
on the “500” class battery indicated by the 
data shown in Figure 2, %-inch, which 
thickness was the same as that of the 
liquid and vapor equalizing lines on the 
“250” class of Holmes-Manley vertical 
still referred to in Figure 3. 

The vapor line leading from the fourth 
still of the battery to the bottom of the 
buble tower, on both the “Class 500” and 
“Class 250” batteries (Figure 1, 2 and 3) 
was, originally, %4-inch in_ thickness; 
while the original wall thickness of the 
bubble tower on all three batteries was 
1% inches. 

The hot reflux line on the “500” type 
of battery (Figure 2) and on the “250 
Class” (Figure 3) had an original thick- 
ness of 3-inch. On the “Class 500” unit 
referred to in Figure 1, the wall thickness 
of the line on the suction side of the 
pump, originally, was %-inch; while on 
the discharge side, on this same battery, it 
was 3%-inch. : 

The original wall thickness on the re- 
siduum draw-off line on all batteries ex- 
amined was 5/16-inch at all points except 
those indicated in the sketch (Figure 1) 
as Nos. 38 and 39, at which points the 
wall thickness of the line was 3-inch. 

Concerning the results of the inspection 
of these units, at different points, at the 
various periods of time mentioned, scarce- 
ly any additional comments are necessary 
other than that which can be learned by 
studying the data given in the figures. 

Greatest corrosive action-and wearing 
away of the steel was noticed on the vapor 
and liquid equalizing lines, although, in 
the case of the “500” type battery, data 
on which is given in Figure 1, it was no 
greater than at other points in the equip- 
ment; in inspecting the other batteries, the 
corrosive action at these particular points 
was more noticeable. 
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Catalysers and Their Effects Upon the 
Oxidation of Mineral Oils 


HE subject which has been up- 
permost for years in the mind 


of the refiner is sulphonation 


with various strengths of acid using 


air as a means of agitation. 
Today, with the rapid advancement 


in the refining of mineral oils a sub-. 


ject equally important is that of oxida- 
tion in the absence of and in the pres- 
ence of catalysers. It is a well known 
fact that when oils are heated in the 
presence of air certain definite changes 
take place in the oils which result in 
the formation of solid asphaltic and 
coky substances depending upon the 
degree of heating. 

At low temperatures, (Approximate- 
ly 210-270 degrees F.) this change is 
not so noticeable with the result that 
instead of the substances being of a 
hard nature they are of a resinous and 
highly viscous nature, which readily 
settle to the bottom of the oil on 
standing. 

At higher temperatures, (360-450 de- 
grees F.) however, the formation of 
the insoluble substances is very notice- 
able. At both low and high tempera- 
tures other changes were _ noticed 
namely: the oils changed from a sweet 
to a pungent odor, increased in viscos- 
ity, darkened in color, and became 
heavier in gravity. 

Object:—To study the changes that 
take place in oxidation and to deter- 
mine the catalysts possessing the 
greatest effect. 

Method:—The method used was to 
heat the oil to the temperature desired, 
agitate with air in the presence of the 
catalyst, care being taken to maintain 
the desired temperature throughout 
the reaction. 

Catalysers used: Vanadium Pentox- 
ide, Powdered Metallic Iron, Powdered 
Metallic Tin, Powdered Metaliic Alu- 
minum, Powdered Metallic Nickel, Re- 
duced Copper, Cuprous Oxide, Cupric 
Oxide. 

In the presence of Vanadium Pen- 
toxide alone, no catalytic effect was 
noticed but upon the addition of a 
small amount of Chromic Acid the ef- 
féct was rapid and very marked. No 
catalytic effect was noticed in the case 
of powdered metallic iron, tin, nickel, al- 
uminum and cupric oxide. 


Changes With Copper 

In the presence of reduced copper, 
however, the following changes took 
place: The oil had a pungent odor, 
remained clear while heated but be- 
came hazy on cooling, increased in 
viscosity, became heavier in gravity, 
decreased in bloom, deposited an high- 
ly viscous resinous substance which 
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upon extraction with naphtha and 
dried, gave a hard and brittle residue 
possessing a brownish-black color. 
The following solvents dissolved the 
powdered residue completely: carbon- 
tetrachloride, titanium tetrachloride, 
benzol, acetone and grain alcohol. 

It was interesting to note that the 
residue was high in nitrogen content 
and showed the presence of sulphur 
which undoubtedly gave it an undesir- 
able taste and odor. Heating a por- 
tion of the original oil with the residue 
caused the residue to dissolve in the 
oil. The recovery of the nitrogenous 
residue was made possible by extract- 
ing with alcoholic sodium hydroxide 
and reprecipitating with dilute sul- 
phuric acid. 

Sulphonation of mineral oils oxi- 
dized in presence of catalyser: 
Strength of sulphuric acid used (66 de- 
grees Be.—93.0 per cent acidity). 
Treatment of the above oil removed 
those compounds which gave a high 
iodine substitution value and _ there- 
fore, increased the iodine addition 
value of the oil. This fact led the 
writer to believe that unless the neu- 
tralized oils were given a severe wash- 
ing treatment the sodium sulphonates 
(formed by neutralization of acid treat- 
ed paraffin base oils), or sodium naph- 
thenates, (formed by neutralization of 
acid treated naphthenic base oils), 
would cause a high ash content and 
incidentally a high Conradson carbon 
test. This proved to be the case rather 
than the exception even after a severe 
washing treatment. The oil had to be 
washed several times due to the ten- 
dency of the oil to emulsify. The only 
satisfactory method for the removal of 
the undesirable soaps was that of ‘“Se- 
lective Solubility.” 


Results 

If a mineral oil is oxidized as above 
described and then treated with 66 de- 
gree Be. sulphuric acid and the same 
oil, unoxidized is acid treated in like 
manner, it will be found that the acid 
will not only treat out a greater pro- 
portion of the oxidized oil than the 
unoxidized oil, but that the oxidized 
oil will contain a smaller amount of 
hydrocarbons removable by acid. 

This information was checked and 
found to be true by subjecting various 
transformer oil stocks to oxidation in 
the presence of the catalysts, acid 
treating, neutralizing, washing, drying, 
then giving severe sludge tests such 
as the French and Holde. The sludge 
tests were much lower in the case of 
oxidized oils. 

This led to the belief that white 


medicinal oils could be made by re- 
peated oxidation and acid treating 
without the use of stronger acid and 
although this procedure gave oils of 
low iodine values and lower solubility 
in fuming acid, the treating losses were 
too great and the oils were very dif- 
ficult to refine. 

The following elements were studied 
in this work in the presence of cata- 
lysers and are as follows: 

(A)—Nature of Distillates. 

(B)—Temperature. 

(C)—Time. 

(D)—Amount of Catalysers Used. 

(E)—Presence and Absence of Sun- 

light. 


(A)—Nature of Distillates 

1. Uncracked distillates from Paraf- 
fine Base Oils ranging in viscosity 
from 85-140 Vis. at 100° F. (Saybolt). 

2. Cracked distillates form Paraf- 
fine Base Oils ranging in viscosity 
from 85-140 Vis. at 100° F. (Saybolt). 

3. Uncracked distillates from Naph- 
thenic Base Oils ranging in viscosities 
from 85-500 Vis. at 100° F. (Saybolt). 

4. Cracked distillates from Naph- 
thenic Base Oils ranging in viscosities 
from 85-500 Vis. at 100 F. (Saybolt). 

In every one of the above cases the 
oils that were oxidized with air in the 
presence of the catalyst gave a posi- 
tive reaction with the formation of 
solid residues which were soluble in 
the previously mentioned solvents and 
were readily saponifiable. 


(B)—Varying Temperatures 

The above distillates were oxidized 
in the presence of reduced copper at 
temperatures ranging from room tem- 
perature to 460 degrees F. At tem- 
peratures above 220 degrees F. the ox- 
idizing effect and precipitation of solid 
substances were rapid—the speed of 
reaction being directly proportional to 
the increase in temperature. 


(C)—Time Study 

As above, the amounts of solid sub- 
stances formed on oxidizing for vari- 
ous periods of time were found to be 
directly proportional to the lengths of 
time blowing. It was interesting to 
note that by doubling the time of 
blowing the percentage by weight of 
solid substances formed was doubled 
and by trebling the time of blowing 
the percentage by weight of solid sub- 
stances formed was trebled. This ra- 
tio remained constant in every case. 


(D)—Amount of Catalyst Used 
The only variable in the oxidation. 
was the amount of catalyst used. In 
(Continued on page 68) 
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Action of Sulfur Monochloride On 
Petroleum Hydrocarbons' 
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leum fractions which could be re- 
ved without distillation, a surpris- 
ingly energetic reaction was observed 
between sulfur monochloride and the 
different fractions. Heat development, 
change of color of the solution, effer- 
vescence, and the escape of hydrogen 
chloride mark the reaction. The higher 
boiling the fraction, the more violent 
it reacts when mixed with sulfur mono- 


| N searching for a solvent for petro- 


chloride. 

It is peculiar that the literature of 
organic chemistry, especially that of 
the aliphatic hydrocarbons, contains 
very little about this reaction. The ac- 
tion of sulfur monochloride on ethy- 
lene as used in the manufacture of 
mustard gas, and a similar reaction 
with amylene described by Guthrie’ 
are apparently the only exceptions. 

Meigs® described the action of sulfur 
monochloride on certain substances 
which he designated as “asphalt B,” 
“tar binder B,” and “gas engine oils.” 
He attributed the reaction to the pres- 
ence of bituminous substances, and 
tried to develop a testing method for 
them, based on the use of sulfur mono- 
chloride. In careful experiments he 
excluded the presence of moisture and 
determined the rate of hydrochloric 
acid evolution during the reaction. 
However, the _ present experiments 
showed that the higher fractions 
(above 300 degrees C.), and crude oils 
react more violently than water alone. 
Thus the reaction, especially the evo 
lution of hydrogen chloride, is not due 
to the presence of moisture. 

In the present work the reaction was 
found much more general than Meigs 
supposed. Different kinds of lubricat- 
ing oils reacted violently; higher kero- 
sene fractions were attacked a little 
less vigorously; various motor gaso- 
lines changed color when mixed with 
sulfur monochloride and after standing 
a dark sediment settled out. Moderate 
heating started a more energetic re- 


action. 

The reaction can be carried further 
by heating after first energetic action 
is over, as the following experiment 
will show: 

Thirty-five grams of sulfur mono- 
chloride were allowed to flow gradu- 
ally from a separatory funnel into an 
Erlenmeyer flask containing 100 grams 
of a petroleum fraction boiling between 
225 degrees and 250 degrees C. When 
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| The action of sulfur monochlo-_ | 
| ride on petroleum hydrocarbons has 
| been investigated on both single hy- 
| drocarbons and petroleum fractions, | 
| and found to be a general reaction 
»f unsaturated hydrocarbons. It con- 
sists probably of chlorination and 
| subsequent condensation or poly- 
me t ation. 
Two methods ave suggested for 
| testing the degree of unsaturation 
of hydrocarbons and_ petroleum 
| products on the basis of this reac- 
tion. 





the reaction became less vigorous, the 
mass was heated for several hours on 
a water bath with refluxing. The oil 
became tarry, and after cooling mono- 
clinic sulfur crystallized. The liquid 
was freed from the unchanged sulfur 
monochloride by distillation. On ac- 
count of foaming, the further fractiona- 
tion of the reaction product was made 
at an absolute pressure of about 50 
mm. of mercury. The first drop came 
over at about 120 degrees C., and the 
temperature rose to as high as 175 de- 
grees C. toward the end of the distilla- 
tion. About 75 per cent of oil was re- 
covered. A considerable amount of 
carbonized product remained in the 
flask. Seventy-five cubic centimeters 
of the distillate were fractionated un- 
der normal pressure. The first drop 
came over at 210 degrees C and 7 cc. 
distilled below 225° C. The volume of 
the 225-250 degree C. fraction was 49 
cc. The end point was 278 degrees C. 

The results indicate that the distil- 
late contains not only the hydrocar- 
bons unaffected by sulfur monochlo- 
ride but also polymerized and con- 
densed or chlorinated compounds or 
their cracked products. 


Tests on Single Hydrocarbons 

A detailed study of this reaction 
was made on single hydrocarbons. The 
first step was to determine what types 
of hydrocarbons do react with sulfur 
monochloride. Normal pentane, nor- 
mal hexane, decane (diisoamyl), and 
commercial amylene were available. 
In all cases the procedure was the 
same: 

Thirty to fifty grams of the hydro- 
carbon were mixed cold with about 
half as much sulfur monochloride and 
then refluxed on a water bath for 5 to 
8 hours. The saturated hydrocarbons 
apparently did not react when cold, nor 


did heating start a reaction except in 
the case of diisoamyl, the color of 
which was changed. However, more 
thorough examination showed that 
there was some reaction in all cases. 
The unchanged sulfur monochloride 
was hydrolized by dilute sodium hy- 
droxide and the oil was washed until 
neutra!. The sulfur was filtered off and 
the reaction products were tested for 
chlorine and sulfur. Both reactions 
were positive. As sulfur crystallized 
on longer standing, the liquid was dis- 
tilled and tested again. The chlorine 
reactions remained positive, but the 
sulfur test was negative. 

Since these saturated hydrocarbons 
were not chemically pure, the same 
experiments were repeated after treat- 
ing them with fuming sulfuric acid in 
order to eliminate the unsaturated hy- 
drocarbons. No difference was found 
in the behavior of the treated hydro- 
carbons with sulfur monochloride. 

The behavior of commercial amy- 
lene was entirely different. There was 
no reaction at ordinary temperature, 
but after heating slightly violent evo- 


lution of heat and change of color 


took place. The reaction product be- 
came brownish black and tarry. Chlo- 
rination could be proved easily, but no 
test for sulfur could be carried out on 
account of its solubility in the reaction 
product. Further, it was not possible 
to separate the two by solvents be- 
cause of their similar solubility. Chem- 
ical agents such as hot sodium hydrox- 
ide would also react with any com- 
bined sulfur present. Distillation, even 
under vacuum, caused cracking and 
carbonization. 


Tests on Petroleum Fractions 

These facts indicate an outstanding 
difference between saturated and un- 
saturated hydrocarbons as_ regards 
their behavior with sulfur monochlo- 
ride. It seemed advisable to check the 
above results on petroleum fractions 
which were freed from their unsatu- 
rated constituents by a treatment with 
fuming sulfuric acid. The following 
results were obtained: 

Commercial Gasoline — The same 
procedure was carried out with various 
samples as in the case of the single 
hydrocarbons. The sulfur monochlo- 
ride did not seem to react either cold 
or hot. However, before distillation, 
both chlorine and sulfur reactions were 
positive. The distillation was smooth 
and gave about the same fractions as 
the untreated gasoline; but at the end 

(Continued on page 82) 
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Discussion ot Isothermal and 
Adiabatic Compression 


URING the past two years some 

experiments have been very 

quietly conducted at an absorp- 
tion plant in the Mid-Continent field 
which have resulted in the granting of 
certain patents which will undoubtedly 
prove to be of considerable interest to 
operators of natural gas compressor 
plants. 

Throughout the entire United States, 
but more particularly in the fields of 
Pennsylvania, Ohio, West Virginia and 
California, the necessity of conservation 
of fuel gas has been facing the oil op- 
erators with increasing importance each 
year. Some operators have met this prob- 
lem by eliminating from their plants as 
much steam equipment as possible, sub- 
stituting therefor electric motors or nat- 
ural gas engines as prime movers. Other 
operators have added condensers and 
boiler feed water heaters to their equip- 
ment while still others have standardized 
on the four cycle type of gas engine in 
preference to the heretofore less oconom- 
ical (from a fuel standpoint) two cycle 
type of engine. 

The fact that the four cycle type of 
natural gas engine burns less fuel when 
in perfect adjustment than is burned by 
the two cycle type is admitted by all, but 
many are strong in their belief that the 
percentage of fuel economy is generally 
exaggerated and that the simplicity and 
lower maintenance cost of the two cycle 
engine more than offsets its waste of 
fuel gas. This waste of fuel gas has been 
due to the practice of scavenging with a 
mixture of air and fuel, a portion of this 
mixture following the burned gases out 
the exhaust ports. 

Any engineer who is familiar with 
Diesel engines knows that the two cycle 
Diesel shows as great, if not greater, 
thermal efficiency than the four cycle 
Diesel. Both are sold under identical fuel 
consumption guarantees, about .45 Ib. of 
18,500 BTU fuel oil per brake horsepower 
hour. This is equivalent to 8325 BTU per 
brake horsepower hour and the thermal 
efficiency of such an engine is therefore 
30.6 per cent. 

A question therefore arises as to why 
both types of Diesel engine (we may neg- 
lect the cheaper type of Diesel which 
utilizes crank case compression), show the 
same thermal efficiency while the two 
cycle natural gas engine shows a thermal 
efficiency as much in some designs at 
one-third lower than the usual 25 to 26 
per cent shown by the ordinary two cylin- 
der horizontal four cycle engine with 
which we are all familiar. 

The answer lies entirely in the scaveng- 
ing system. The two cycle Diesel scaven- 
ges with pure air and fuel is not admit- 
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ted to the cylinder until scavenging is 
complete. That scavenging accomplished 
in this way is as effective as the four 
cycle type of scavenging is proved by 
similar thermal efficiencies and fuel con- 
sumption. Pure air admitted to the cylin- 
der of the two cycle engine under a few 
pounds pressure undoubtedly does not 
force all the burned gas out the exhaust 
ports, but it must be borne in mind that 
all of the burned gases in the four cycle 
cylinder are not ejected on the scaveng- 
ing stroke. There is always a considerable 
clearance space between the end of the 
pisicn and the cylinder head which is full 
of burned gas at the instant that the scav- 
enging stroke is completed and this burned 
gas is left in the cylinder to mix with the 
next charge of fuel. In the case of a four 
cycle engine which shows a compression 
of 85 pounds gauge, this clearance space 
is equal to approximately one-seventh of 
the total volume of the cylinder. Every 
six parts of fresh fuel which are admitted 
therefore mixes with one part of burned 
fuel and the resulting mixture is only 
about 86 per cent pure. A two cycle en- 
gine scavenged with pu-e air before the 
admission ot any fuel undoubtedly would 
show approximtely the same scavenging 
efficiency. The weakness of the two 
cycle natural gas engine has not been fail- 
ure to eject burned gases so much as it 
has been the escape of fresh fuel through 
the exhaust ports. The two cycle Diesel 
scavenges with pure air, admits the fuel 
only after closure of the exhaust ports so 
that no fuel can possibly escape through 
the ports, and therefore, shows as high a 
thermal efficiency as the four cycle Diesel. 

It should be borne in mind that a four 
cycle engine, while it will operate on 
10,000 BTU (or slightly less) per B. H. 
P. hour when in perfect adjustment, sel- 
dom shows this efficiency under field con- 
ditions. The moment that wear of the 
valve seats begins to occur, loss of com- 
pression and thermal efficiency is bound 
to result. Some operators constantly util- 
ize the indicator and through its use are 
able to keep their four cycle units up to 
a high state of efficiency, but the opera- 
tor who attempts to operate engines of 
this type without a check on their per- 
formance would in most cases be dis- 
agreeably surprised were he to have com- 
petent engineers make a careful check of 
his thermal efficiency. 

During the year 1926, A. W. Hubbell, 
an official of a Mid-Continent operating 
company, perfected and patented a meth- 
od of injecting fuel into a two cycle nat- 
ural gas engine after closure of the ex- 
haust ports had occurred. He thus made 
it possible to scavenge the engine with 
pure air just as is the custom with two 
cycle Diesels. The apparatus and method 


patented by Mr. Hubbell aroused consid- 
erable interest among builders of two 
cycle engines and arrangements have been 
made by some of these manufacturers 
whereby they may operate under the Hub- 
bell patents. By this method the cylinder 
is scavenged with yrure air, following 
which the exhauzt ports are closed. At 
the moment of closure fuel is injected 
under a pressuree not necessarily exceed- 
ing 15 pound gauge, a pressure which is 
available at most places where such an 
engine would be used. Fuel compressors 
or pumps are therefore unnecessary. 

The adoption of what we might call a 
two cycle Diesel engine cycle has resulted 
in an increase of the thermal efficiency 
of the horizontal one or two cylinder two 
cycle gas engine which apparently not only 
equals, but even exceeds, the thermal ef- 
ficiency of all except possibly the most 
highly efficient type of multi-cylinder four 
cycle engine. It is a fact that carefully 
conc .cted tests with calibrated indicators 
and meters reveal that these two cycle 
en ,ines will operate at rated load on 8650 
BTU per brake horsepower hour, this be- 
ing equivalent to 29.4 per cent thermal ef- 
ficic:.cy. This compares favorably with 
the 30.6 per cent of both two and four 
cycle Diesels and more than favorably 
\. th the usual 25 to 26 per cent shown 
Ly most one or two cylinder horizontal 
four cycle engines. The Hubbell injec- 
tion apparatus is very simple and there is 
nothing te ut out of adjustment. The 
develo; ment of this apparatus has passed 
the exj;ermcatal stage and it has been 
perfected. 

PART II 

Another yuestion which is brought up 
at many tures by engineers who are in- 
terested in plant efficiency is m connec- 
tion with the isothermal and adiabatic 
methods of computing compressor capaci- 
ties and horsepowers. Many | overlook 
the importance of clearance in comp1: ssor 
cylinders when making comparisons «nd 
often take it for granted that two cylin- 
ders of identical diameter and stroke must 
of necessity pump the same amount of gas 
with the same horsepower consumption 
per revolution. 

Clearance actually effects the horsepow- 
er required to compress one cubic foot of 
gas because excessive clearance might 
necessitate the use of a larger compressor 
cylinder in order to obtain a certain actual 
delivery of free gas against a certain 
pressure. The larger the bore of the com- 
pressor cylinder the greater the frictional 
losses and the greater the horsepower re- 
quired to operate that cylinder and to de- 
liver the gas. 

Clearance also has a decided effect upon 
the capacity in actual gas delivered by a 
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cylinder as well as upon the horsepower 
required to operate the cylinder. Some 
engineers show a decided preference for 
the adiabatic method of figuring the ef- 
fect of clearance upon volumetric effi- 
ciency, capacity, and horsepower, but at 
the same time admit that there is consid- 
erable difference of opinion regarding the 
proper value of the exponent N. 

In order to stay away from the ques- 
tionable exponent N, many prefer to use 
the formulas and curves as established by 
Thomas RK. Weymouth in a paper pub- 
lished in the 1912 proceedings of the 
A. S. M. E. These formulas and curves 
are largely empirical and the result of an 
extensive series of indicator tests. 

Weymouth very clearly points out that 
his tests showed him that the re-expan- 
sion curve very closely followed the iso- 
thermal curve and he therefore adopts 
the formula: 


P, 
E=1—C | — — ') 
P,; 


E=volumetric efficiency 
C=percentage of clearance 
P.—discharge pressure 
P,=initial pressure 

To quote from Weymouth’s paper: “It 
has been the custom of most engineers 
to consider that the actual mean effective 
pressure of compression follows the adia- 
batic law, and they have therefore used 
equations 39 and 41, with constants de- 
pending upon assumed values of ineffi- 
ciency, or lost work, according to the 
judgment and experience of the engineer. 
Repeated tests have shown, however, that 
the work curve has charactertistics more 
nearly approaching those of the isother- 
mal than those of the adiabatic, and in 
every case of which the author has any 
record the actual curve begins at zero, for 
zero suction, and rises between the iso- 
thermal and adiabatic curves until a point 
is reached at about 3.2 compressions, 
where it corsses the adiabatic and there- 
after continues above it.” The figures 
used in the above quotations refer to the 
adiabatic and isothermal equations for 
M.E.P. See Figure 1. 

Then, later in his paper he states: “In- 
asmuch as the formula for the mean ef- 
fective pressure represented by equation 
42 is derived from actual operating con- 
ditions, it may be considered as taking 
into account all power losses. From a 
study of a great variety of indicator cards 
taken from many different types of com- 
the author has found that the 
closely resembles the 


, where 


pressors, 
re-expansion curve 
isothermal.” 

Equation No. 42 is Weymouth’s empiri- 
cal equation, as follows: 


MEP (mean effective pressure)= 


P, 2 P, 
2.3 -P; [> + as( ) | log 


Some engineers seldom refer, to any 
clearance formulas except as a check but 
prefer to avail themselves of the volumet- 
ric efficiency tables which are furnished 
by. many manufacturers. The values 








shown in these tables are usually the re- 
sult of tests and are usually considerably 
lower than values derived from any of 
the adiabatic or isothermal formulas and 
any cylinder capacities which are obtained 
will as a result be considerably lower and 


more conservative than would be ob- 
tained by using the various formulas or 
the curves derived therefrom. Losses due 
to wire drawing, slippage, heating of the 
gas as it enters the cylinder and valve 
leakage have been taken into account in 
making up these efficiency tables. 

Lucke’s adiabatic formula for volumet- 
ric efficiency is expressed as follows: 


P; 
-E= i-c[(>) 1/N — 7 
P; 


In the following example of the effect 
of clearance let us assume that N=1.3 and 
let us solve the following problem: 

Given: Two 17”x20” compressor cylin- 
ders having a piston displacement D of 
1,500,000 cubic feet per 24 hours. One of 
these cylinders has 5 per cent clearance, 
the other 10 per cent clearance. 

What will be the actual delivery in free 
gas measured at compressor intake tem- 
perature of each cylinder when pumping 
from 0 Ib. to 30 Ib. gauge? 

When pumping from 10-inch vacuum to 
30 lb. gauge? What will be indicated 
compressor horsepower in each case? 

Let us solve this problem both adiabat- 
ically and isothermally. 

1. Isothermal Sotation 
P,=14.7 Absolute 
P.=44.7 Absolute 


P, 
E=1~c —1 
P; 


H.P. per 1000M=60 (Weymouth) 
Cylinder A—5% Clearance 
7 





E=1—.05 | ——-— 
= 1—.1010 
= .8990 = 89.90% 
P; 14.7 


DK EX PT eae 8990 K — 
4.7 14.7 


= = 1,350,000 cu. ft. actual delivery. 
1.350 X @ = 81 I. H: P. 
Cylinder B—10% Clearance 


4-7 
E=1—.10 { —_—1 
14.7 


= 1— .202 
= .798 = 79.8% 
P 


DXE 


= 1,197,000 cu. ft. actual delivery. 
1.197 * 60 = 71.8 I. H. P. 
1,97,000 
— = 88.7% 
1,350,000 
2. Adiabatic Solution 
=14.7 lb. Absolute 
P:=44.7 lb. Absolute 


P; \1/N 
E=1—C I( —) — i] 
P,; 
N=1.3 
H.P. per 1000M=60 (Weymouth) 


Cylinder A aioe Clearance 


s dae 
E=1—05 | (— —) i] 
14.7 


14.7 
xX — = 1,500,000 x .798x%— 
14.7 14.7 





=1—.05 (2.34 — 1) 
= - — .0670 
= .9330 = 93.30% 
P1 
DX EX—= 
14.7 
14.7 
1,500,000 « .9330 * —— = 
14.7 
1,400,00 a delivery 
1.4 60 = & I. H. P. 


Cylinder B—10% Clearance 


all 


1— .10 (2.34—1) 





= 1 — 11340 
= (8660 = 86.60% 
DXxEX—= 
14.7 


1,500,000 « .8660 — —— = 
1 


1,300,00 cu. ft. actual delivery 
13 X 60 = 78 I. H. P. 
1,300,000 


1,400,000 


3. Isothermal Solution 
P, = 10” vacuum = 9.8 Ibs. Absolute 


P; = 44.7 lbs. Asolute 
> 
Suni 


H.P. per 1000M=86 (Weymouth) 
Cylinder A—5% Clearance 
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14.7 


44.7 


1/1.3 
—1] 


14.7 
4.7 


= 92.8% 





44.7 
E=1—.05 (—- 1 
= 1— .1780 
= .8280 = 82.80% 
DX EX —= 
98 
1,500,000 * .8280 *« —— = 
14.7 
828,000 cu. “j ao delivery i 
828 X 8 = 71.21. H. P. 3 
4 
Cylinder B —10% Clearance i 
44.7 / 
E=1s .0f 1 . 
9.8 ' 
= 1— 256 i 
= 64 = 64.4% 
: j 
DX EX —~—= 
14.7 i 
98 
1500000 X 64 X~ — = 
14.7 
643,000 cu. Actual delivery ' 
643 x8 = 583 1H P ; 
643,000 = 77.6% 
828,000 


4. Adiabatic Solution 


P,; = 10” 
= 447 lbs. 


vac = 9.8 Ibs. 
Absolute 


Absolute 





P, ) 1/N ; | 
sa | i 
P, | 


HP. per 1000M = 86 (Weymouth) 
Cylinder A—5% Clearance 


e=1—05] ( 


05 (3.21 —1) 
1 


5 


1— 
1 


Ul tl 


1 


> x 


14.7 
1,500,000  .8895 x —— = 


890,000. cu. 
20 X % = 465 1.H 


Cylinder B—10% Clearance 


44.7 1/1.3 
e=1—.10f (<= 1] 
9.8 


1—.10 (3.21—1) 3 


=1— 221 


779 = 77.9% 


P, 


14.7 


| 5 ee ee 


8895 = 88,95% 
E 





ed ge ] 
—— | 


9.8 


xXx —_ = 


9.8 


14.7 
ft. Actual delivery 
P 


apa ot 








JULY, °927 


98 
1,500,000 & .779 XK —— = 
14.7 
773,000 cu. ft. Actual delivery 
sts © OS = 65 1. LP. 
773,000 
—— = 870% 
890,000 


Whaet Solutions Show 

The fizst solution (isothermal) when 
P,=14.7 lb. absolute shows that an in- 
crease in clearance from 5 per cent to 10 
per cent decreases the volumetric effi- 
ciency from 89.9 per cent to 79.8 per cent 
and that the capacity and horsepower with 
10 per cent clearance is equal to &8.7 per 
cent of what they are with 5 per cent 
clearance. 

The second solution (adiabatic) when 
P,=14.7 lb. absolute shows that clearance 
does not decrease the adiabatic volumet- 
ric efficiency, capacity, and horsepower to 
the same degree as it decreases the iso- 
thermal values. 

In both cases, (when clearance is 5 per 
cent and when it is 10 per cent) the adia- 
batic efficiencies, capacities and horsepow- 


‘ers are higher than the isothermal values 


and the adiabatic capacity with 10 per 
cent clearance is equal to 92.8 per cent of 
the capacity with 5 per cent clearance, 
whereas the isothermal ratio is, as stated 
above, only 88.7 per cent. 

The third and fourth solutions when 
P,=9.8 lb. absolute shows that as P,/P: 
increases, the adiabatic values decrease 
much more slowly than do the isother- 
mal. 

If we take various values for P./P, and 
insert them in the isothermal and adia- 
batic formula, using values of C=4.4 per 
cent and C=10 per cent, and then plot 
curves from the results obtained we will 
get curves as shown in Figure 2. 

Efficiencies obtained from the use of 
the isothermal equation are in all cases 
lower than those obtained from the adia- 
batic equation. Curve No. B shows the 
results of a test on a cylinder having 4.4 
per cent clearance. Note how closely it 
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2 Pl 5% Clearance 10% Clearance 
Se P,/P,—3.02 P,/P,—4.56 P,/P.— 3.02 P,/P,—4.56 
ee OREO EE FOC 93.30 $8.95 86.60 77.90 
Oe MED 6nie ssi sees egaseve ai 1,400,000 890,000 1,300,000 773,000 
BOOCei maa WGCieMey ww. oaks wee decincess 89.90 82.80 79.80 64.40 


Isothe:mal Capacity 


1,350,000 


828,000 1,197,000 643,000 





agrees with the isothermal curve, particu- 
larly for values of P:/P: lower than six, 
the range in which most of our compres- 
sion work is done. The test from which 
this curve was plotted was recently per- 
formed according to the Air Compressor 
Manufacturer’s standard. The volume of 
gas delivered was measured with an ori- 
fice meter as well as with a calibrated 
nozzle discharging into an expansion tank. 
Where the flow was steady the two meth- 
ods checked within 1 per cent. The clear- 
ance volume of 4.4 per cent was deter- 
mined by a water test. This test curve is 
lower than the theoretical isothermal 
curve where P:2/P; is less than 4.1, at 
which point it crosses and more rapidly 
deviates from the isothermal. 

If we assume that P:/P; is constant 
and equal to six and then plot curves of 
the results obtained through using vari- 
ous values of C, we get a curve as shown 
in Figure 3. 

A study of Figures 2 and 3 show that 
while both the isothermal and adiabatic 


volumetric difficulties fall off rapidly 
with increased clearance as well as with 
increased values of P:/P:, the adiabatic 
efficiency falls off much more slowly 
than does the isothermal. 

Figure No. 4 shows indicated com- 
pressor horsepower curves obtained from 
plotting the adiabatic and isothermal equa- 
tions and Weymouth’s empirical equation 
is 

1 
! 
HP. = 10229 TO 
XN 
0.96 — 0.02R 
P; 


log R 





Where R = 
1 

This curve shows that while the MEP 
is less than that of adiabatic compression 
when P:;/P; is greater than 3.2 (see Fig- 
ure 1) the true horsepower is always 
greater than the adiabatic. The difference 
is due to such losses as those caused by 
slippage, valve friction, clearance, etc. The 





Valuee of )/Pg 


Efficiency 


Folunetric 


4 
- 


r & hours. 


Ku cu.ft. ne 


Indicated Comp.H.P.oer 1000 


P,/ P; 


Values of 


values taken from this curve should be in- 
creased by about 15 per cent to arrive at 
the brake horsepower of a direct driven 
unit. 

The following comparison of horsepow- 
ers calculated as discussed herein with 
horsepowers measured from _ indicator 
cards will be of interest. The small dif- 
ferential in each case may be accounted 
for by the fact that ordinary pressure 
gauge readings were taken and used in 
deriving the calculated horsepower. 


Test 1 Test 2 Test 3 Test 4 
Calculated b.p ......- 91.4 85.0 87.5 89.5 
Ind‘cator card h.p. .. 94.2 89.0 91.3 .91.0 


In conclusion, the writer submits to the 
Association, the proposition that the iso- 
thermal volumetric efficiency more close- 
ly approaches the true volumetric effi- 
ciency than does the adiabatic; that this 
is particularly true over the range where- 
in the ratio P:/P: is less than six; and 
that use of clyinder capacities based upon 
the isothermal volumetric efficiency in 
combination with Weymouth’s empirical 
horserower curve determines the true 
horsepower more accurately than does the 
use of either the isothermal or adiabatic 
horsepower equations. 
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Welding as Applied to Absorption 


HILE the subject of welding 
seemingly bears no direct rela- 
tion to the manufacturers of 


gasoline, it does however associate itself 
with the construction of apparatus used 
“ur gasoline manufacture and a discus- 
si ought not to be amiss. This is not 
au treatise covering all phases of welding 
and its application, but is merely brought 
up because of the vast difference in meth- 
ods of welding, also quality and materials 
used 

While the difference in practice is un- 
fair to some who manufacture by the 
welding process, it ought at least to cause 
serious thought and investigation 1egard- 
ing methods and general practices of both 
those who are accomplishing succes-ful 
welding, and particularly what test is giv- 
en the work before it is released icr use. 

The quality of the plate used is a large 
factor when used for welding. Some 
makes of plates in tank quality show lami- 
nations and if a butt weld is made no very 
serious impairment of the seam is experi- 
enced, but if a lap joint is made, then only 
the thickness of the lamination can repre- 
sent the strength of the seam. The use of 
the butt weld joint is therefore advisable. 

While various practices are pursued the 
logical procedure is to prepare the plate 
for welding by beveling to about sixty 
degree angle. Longitudinal seams in cir- 
cular shells are tacked at one end and 
spread on the other end. Practice alone 
determines the amount of spread neces- 
sary. The open end is held by a clamp 
which is released from time to time and 
retightened as the welding proceeds and 
continues to draw the seams together. Up 
to one half inch thickness of plate a single 
weld is used in the above manner with 
current values not to exceed 250 am- 
peres and in thickness over one half inch 
plate the first bead is usually made nearly 
the thickness of the cross section of the 
plate and then an additional weld made 
over that. The second weld anneals and 
relieves the first weld of most strains. 

The round about seams joining two cir- 
cular sections are also prepared by bevel- 
ing and the sections tacked in place. A 
filler bead is run, usually three quarters 
of the section of the area of the plate. 
This filler bead is then thoroughly cleaned, 
inspected for checks, and the final bead is 
put on for a finish. This final bead also 
anneals and relieves the filler bead of 
most strains. 

Tubes should be cleaned by grinding or 
sand blast. The tube sheet should be 
counter-sunk and before any welding is 
done the whole job should be cleaned of 
any possible grease, which is easily ac- 
complished by the use of an oxy-acetylene 
torch. This latter point holds true of any 
job as grease or oil on the surface to be 
welded is very detrimental to good weld- 
ing by arc methods. 


Plants 


By J. E. KOBERNICK 


Rod for arc welding is a fairly import- 
ant factor; only the best can assure good 
results. The large failure to standardize 
on rod is due to the fact that the selection 
of rod is left up to the welder himself. 
Good rod is of little use in a poor opera- 
tor’s hands and a poor rod is not the thing 
to give a good operator, consequently a 
good rod and a good operator is the ideal 
combination. 

Good rod is determined by analysis on- 
ly. We have seen operators use rod and 
kick because they claimed it to be no good. 
The lot was laid aside and fresh batch 
supplied, which according to the operator 
proved O.K. At a later time, while the 
man had his hood on and could not see, 
the rod in his holder was removed and 
the previously condemned rod substituted. 
He kept right on welding and when asked 
how the rod was behaving, he answered 
“Fine.” 

Periodical test pieces should be made by 
each welder and tested by some reliable 
firm who will give exact results. The 
amperage and voltage should be recorded 
while the test piece is made. If the am- 
perage and voltage are correct for ordi- 
nary purposes and the weld failed at too 
low a factor, the operator used too long 
or too short an arc, either oxidized his de- 
posit or failed to fuse it in. 

The large trouble with manufacturers 
today is, “How many feet can a man do in 
a given time,” instead of “How many feet 
can a man do good.” Let us grant that a 
man can do as many feet good as he can 
just plain do, if you crowd him to a point 
where nervousness takes hold, he will un- 
consciously begin to just “do.” 

Testing the work is the prime essential 
which safeguards the purchaser. Due to 
the fact that a good weld well done and 
a good-looking weld poorly done look 
very similar, a rigid test materially higher 
than used where factors or shear, etc., are 
definitely known, must be applied. In 
no case should it be less than twice the 
working pressure, and in order to discov- 
er any possible defects the seams should 
be violently hammered with a four or 
six pound hammer, hard enough to mark 
the welding at intervals of about twelve 
inches while the full test pressure is on. 








FIGURE 1. 








FIGURE 2. 


When the above precautions have been 
taken and the vessel has been properly de- 
signed with a safety factor of not less 
than five, after allowing 85 per cent for 
the seams, experience has shown that it is 
not only equal to rivets, but is far su- 
perior, as a job once done is always done. 

In conducting tensile tests, an average 
of 49,500 pounds per square inch with a 
low of 48,000 pounds should be expected, 
and when the proper combinations are 
brought together you wil! get them. 


The fatigue of the weld and the metal 
adjacent to the weld has been much dis- 
cussed and some very interesting data is 
available concerning this phase. The 
Westinghouse Electric Company have con- 
ducted the exhaustive experiments along 
this line and have circulars out illustrating 
the results found. 

In regard to failure of welded appa- 
ratus, we recall to mind one particular in- 
stance where a vessel failed and we in- 
quired as to the dimensions of the vessel, 
thickness of plate used, shape and meth- 
od of welding. We found an 84-inch di- 
ameter pressure vessel built of 3/16-inch 
plate with a very flat 5/16-inch head, but 
welded on. While a thirty pound pressure 
would not seem excessive, yet for a small 
additional cost, a heavier shell could have 
been procured, the head given a standard 
dish, and undoubtedly the vessel would 
not have failed. While we are not at- 
tempting to find fault, we must say that 
the shell was too thin and that the head 
was not dished properly, by this we mean, 
were the head prepared for riveting, a 
flange would have caused the head to as- 
sume the shape of Figure 1, but where is 
was left as in Figure 2 with a possible 
flat edge, why blame the weld if the 
weave in the head caused numberless 
movements in this shell and finally a rup- 
ture? 

The testing of men must of necessity be 
by trial. This can be accomplished by 
giving him a piece of metal to weld, hav- 
ing the foreman observe the work, and 
then testing the work by bending or 
otherwise. 

In making the use of arc welding a 
success it is wise to employ the services 
of a welding engineer. This man should 
be a practical operator on all kinds of 
welding, be a technical graduate who has 
been trained to use the correct welding 
process where it is most suitable. lull 
authority should be given him as to de- 
sign, material and process used as well as 
supervision of personnel, whether direct 
or through competent assistants. 

In closing we will say that tests by the 
General Electric and Westinghouse Elec- 
tric Companies have been made covering 
almost every phase of arc welding and 
records show welding to withstand fatigue 
that riveted joints can never endure. 
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New Tube Still and Bubble Tower 
Improves Plant Operation 


CONOMICAL operation of the 
plant with the utmost in realization 


in yields from crude throughput is 
perhaps a matter of greater importance 
to the small refiner at this time than at 
any other in the history of the refining 
industry. As an outstanding example of 
what may be achieved in this respect, espe- 
cially among the small plants in the Mid- 
Continent territory, the 2500-barrel refin- 
ery of the Primrose Refining Company 
located in Wichita Falls with its new in- 
stallation of tube still and bubble tower 
of the Widdell type, stands as a sound and 
economical investment, giving returns that 
more than justify the financial outlay. 
The Primrose plant originally, at the time 
of the first installations during the high 
production period of the Burkburnett oil 
field, was started as one of a chain of 
the Davis’ One Man Refineries, the Prim- 
rose Company taking it over, however, and 
adding new equipment and improvements 
and operating it since that time. Con- 
struction of the new tube still with a five- 
foot by 68-foot bubble tower, was started 
during the latter part of 1926 and com- 
pleted in February, 1927. 

The entire plant is one of the best ar- 
ranged refineries to be found in this dis- 
trict. The office and other buildings are 
all of the best red brick construction and 





VIEW OF FRACTIONATING EQUIPMENT 

USED IN CONJUNCTION WITH TUBE 

STILL FROM WHICH FOUR STREAMS 

ARE REMOVED. TOWER IS 5 FEET 
BY 68 FEET IN DIMENSIONS. 


By RALPH E. GOODE 


"as 


VIEW OF PRIMROSE 


REFINING COMPANY 





PLANT AT WICHITA FALLS. NEW 


TUBE STILL RECENTLY INSTALLED IN CENTER OF ILLUSTRATION. NOTE CON- 


STRUCTION OF BUILDINGS AND PLANT YARD COVERED WITH LAYERS OF 
GRAVEL. 

the refinery yard is protected by a layer the plant has increased the percentage 

of gravel. yield considerably and cuts are made 


The plant receives its charging stock as 
a general mixture of North Texas crude, 
the gravity running around 36.0. Before 
the installation of the tube still the crude 
was skimmed through four 250-barrel 
shell stills operating as continuous, hooked 
up to baffled towers four feet by 20 feet 
with six-inch vapor lines to regular box 
condensers. These stills operate now in 
connection with the tube still, either as 
continuous or as batch, which is the pres- 
ent method. 

Gas for Fuel 

Firing of the stills, up until the early 
part of this year, was done with fuel oil 
residuum, as was the case with most of 
the North Texas refineries, but on com- 
pletion of the industrial gas line from the 
Panhandle oil field, gas burners were in- 
stalled and the gas is now used exclusive- 
ly. The Webster fuel oil burners were 
left as they were in case an emergency 
should arise. The gas burners are of the 
Perfecto type. The steam power comes 
from two 125 H.P. horizontal return 
tubular boilers operating under an aver- 
age steam pressure of 80 pounds. They 
are fired through Webster oil and gas 
burners. 

All storage tanks and agitators, ex- 
cepting the crude oil tanks, are painted 
with aluminum white paint for the reduc- 
tion of evaporation losses. The Primrose 
refinery products are “New Navy” gaso- 
line, with some 64/66-374 end point. Most 
of this is exported along with kerosene, 
The fuel oil and gas oil is marketed local- 
ly. 

Construction of Tube Still 

Since the installation of the tube still 
with the specially designed bubble tower, 


wherever desired. The general plan of 
construction of the tube still consists of 
120 tubes opening sideways with the fur- 
nace. There are 26 three-inch tubes in 
the roof element 18 feet long and 94 
four-inch tubes in the lower bank 14 feet 
long, all equipped with cast steel return 
bends. The construction of the furnace 
is such that direct flame contact with the 
tubes is avoided. Heat absorption is ef- 
fected by means of specially designed fans 
near the furnace stack. 

One of the outstanding features of this 
type of tube still is the ease with which 
inspection and clean-outs may be made. 
The inside of the still is easily reached 
and weak tubes or furnace walls may be 
readily spotted and repaired, and tube rat- 
tling can be done in a fraction of the time 
ordinarily required. 

Brown recording instruments are used 
exclusively in connection with the still for 
temperature control work. 


Four Streams From Bubble Tower 

The bubble tower in connection with the 
tube still is an insulated tower five feet 
by 68 feet in height, with three liquid lev- 
els. There are 25 trays in this tower with 
32 bubble caps on each tray. At each 
liquid level there is a manhole and plat- 
form at the ladder side. A six-inch vapor 
line extends from the top of the tower 
to the condensing coils; the gasoline va- 
pors being removed at. this point. Four 
streams are removed from the tower. The 
fuel oil bottoms consisting of 36 percent 
of the crude, allowing for 2 per cent dis- 
tillation loss, are taken from the bottom 
of the tower. The gas-oil, consisting of 8 
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INTERIOR OF MAIN PUMP HOUSE AT PRIMROSE REFINERY, WICHITA FALLS, 
TEXAS. 


per cent with a gravity of 31/32, is next 


removed, then 8 per cent of 41/42 gravity 


kerosene, and then the gasoline consisting 
of 46 per cent of “navy,” is removed, re- 
sulting in a total recovery akove the fuel 
oil of 62 per cent from the crude. This 
is accomplished under ordinary methods 
of operation, although by means of crack- 
ing the still may be made to yield 8 to 10 
per cent more gasoline. 

Mr. Munsey, the plant superintendent, 
states that it is not preferable to allow 
cracking to take place with the company’s 
plan of operation. Several methods have 
been tried out experimentally with this 
type of still, resulting in greatly increasing 
the yield through cracking by increasing 
the pressure and forcing the temperature 
upward and allowing more time for heat 
contact with the oil. 

The plan of operation at this time con- 
sists of bringing the charging stock first 
through a system of heat exchangers, rais- 
ing the temperature to 325 degrees F. at 
the time of entering the still and carrying 
it through and out at approximately 650 
degrees F. The gasoline yield through 
the lines at the look box has an average 
temperature of 80 degrees F. and an initial 
boiling point of 126 degrees F. 

The in‘tial boiling point on the fuel oil 
is approximately 476 degrees F. with 
about 4 per cent over at 500 degrees F. 
With this type of tower th: “negative” 
point is very close, averaging between cuts 
about eight to 10 degrees F. The gasoline 
and kerosene is easily treated in batch 
agitators, sweetening of the gasoline is ef- 
fected with doctor, while the kerosene is 
given an acid wash followed with doctor 
solution treatment. 


Plant Closed 


Los Angeles—The Standard Gaso- 
line Company reports shutting down 
its absorption gasoline plant, Santa Fe 
No. 3, during the latter part of May. 
The gas formerly treated by this plant 
is now being handled through Santa 
Fe No. 6. No announcement was 
made relative the frture use of the 
equipment fermerly in service at the 
No. 3 plart 


Catalysers and Their Effects Upon the 
Oxidation of Mineral Oils 


(Continued from page 61) 


all four cases mentioned under (A) 
the temperature and time were kept 
constant. The amounts of reduced 
copper used were 10, 20 and 80 grams 
per liter of oil. The results obtained 
showed that there was no appreciable 
difference in the amount of solid sub- 
stances formed. Therefore, it may be 
concluded that 10 grams of the cata- 
lyst per liter of oil will cause the same 
action as 80 grams per liter of the 
catalyst. 


(E)—Presence and Absence of Sunlight 

The distillates oxidized with air in 
the presence of the catalyst became 
turbid on standing in the presence of 
sunlight and were very dark in color. 
On the other hand, those distillates 
treated as above and excluded from 
sunlight did not become turbid and 
were of a much ilghter color. The 
solid substances formed in both cases 
were comparaktle, possessed a decided 
acid character and were easily saponi- 
fied forming soaps which themselves 
hydrolized readily. 

In summarizing the catalytic effects 
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upon the oxidation of mineral oils the 
following points were noted: 

1. Catalysts speed up the oxidation 
of mineral oils. 


2. Low temperatures caused the 


formation of highly viscous residues. 

3. High temperatures cause the for- 
mation of solid coky residues the speed 
of reaction of which is directly pro- 
portional to the increase in tempera- 
ture. 

4. The percentages by weight of 
solid substance formed is directly pro- 
portional to the increase in time of 
oxidation. 

5. By increasing the amount of cat- 
alyst no increase in the amount of 
solid residues was noticed. 

6. Oxidation takes place readily in 
both cracked and uncracked distillates. 

7. Catalytic oxidation has a marked 
effect on the sulphonation of mineral 
oils relative to their iodine addition 
and substitution values. 

8. Reduced copper proved to be the 
most effective catalyst used in this 
work. 

9. Presence of sunlight caused the 
oils to become turbid and to darken. 

10. The solid residues formed by 
oxidizing mineral oils in the presence 
of catalysts were of an acid character 
and therefore proved to be undesir- 
able. 


White Eagle Adds Stills 
At Casper 


Casper, Wyo.—Among the improve- 
ments recently installed by the White 
Eagle Oil and Refining Company here, 
is a new tubular distillation unit and 
bubble type fractionating equipment. 
This unit has a capacity of 3500 bar- 
rels daily. In the past the refinery 
has been equipped only with shell 
stills for skimming work. Pipe stills 
are now installed for the reduction of 
fuel oil to low residuum and gas oil, 
the latter being employed as charging 
stock for its cracking units. The 
White Eagle is operating one unit of 
Holmes-Manley and one unit of the 
Jenkins Process. 





AGITATOR ASSEMBLY LOCATED A SAFE DISTANCE FROM REFINERY PROPER. 
EQUIPMENT USED FOR SWEETENING GASOLINE AND KEROSENE. 
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Low Boiling Products Cracked 
From Parratin* 


Hard, white material yields volatile oils when heated to boiling in presence 
of activated charcoal at atmospheric pressure 


interest but also of technical impor- 

tance to determine whether or not 
the high molecular weight saturated 
hydrocarbons, which are charaterized 
as being very stable, can be decom- 
posed, that is split, into lower boiling 
ingredients and also under what con- 
ditions this phenomenon takes place. 
In the first place it is necessary to se- 
lect a well-defined material as the start- 
ing point in this investigation. Hence 
the author thought best to choose solid, 
white, hard paraffin, which remains so 
at the ordinary room temperature and 
which has a melting point varying be- 
tween 50 and 52 degrees C. The split- 
ting or decomposition of the paraffin 
wax was accomplished in an apparatus 
which is shown in the accompanying 
illustration. 

In this apparatus as in the splitting 
apparatus proper which is provided 
with an inlet and an outlet. This split- 
ting apparatus is placed in a metallic 
bath for the purpose of obtaining bet- 
ter distribution of the heat and also 
for the purpose of avoiding local over- 
heating. The splitting apparatus is 
hung in this metallic bath. The metal- 
lic bath is heated by electrical means 
as may be seen at “C”, or else it may 
be heated with gas. The catalyst, 
which is for example activated char- 
coal, is placed in the basket “D” which 
is made so that it can be rotated dur- 
ing the experiment. The molten par- 
affin is shown at “E” and “F” is the 
cylindrical steaming dome, while “G” 
is a reflux condenser which is provid- 
ed with a test cock. This condenser 
may be either air or water cooled. The 
cooler for the distillate is shown at “H” 
and “I” is collecting vessel for the dis- 
tillate. Metallic wells are arranged at 
various points for the purpose of meas- 
uring the temperature. 


I T is not only a matter of scientific 


Starting Process 


The starting material for the experi- 
ment is four thousand gram of a pure 
hard paraffin of 50 to 52 degrees C 
melting point, and the catalyst is 670 
grams of activated charcoal made by 
F. Bayer & Company, of Leverkusen, 
Germany. The heating of the appara- 
tus lasts for about one hour. The dis- 
tilling period lasts approximately 42 
hours without interruption. The tem- 
perature of the metallic bath during the 
experiment amounted to 315 to 450 de- 
grees C and the temperature of the 
liquid about 300 to 400 degrees C. The 


*Translated by Ismar Ginsberg from paper by H. 
Herbst, Zeit. f. adgew, Chemie, 1926, 194.6. 


pressure was maintained at atmosphere. 
Three distillates were collected during 
the progress of the experiment. The 
first distillate amounted to 930 grams 
with a specific weight of 0.746 at a 
temperature of 20 degrees C; the sec- 
ond distillate weighed 945 grams and 
had a specific gravity of 0.766 at a tem- 
perature of 20 degrees C; the third dis- 
tillate amounted to 960 grams, with a 
specific weight of 0.786 at a tempera- 
ture of 20 degrees C. The total distill- 
ate amounted to 2835 grams of an aver- 
age specific gravity of 0.766 at a tem- 
perature or 20 degrees C. The results 
of the experiment can be summed up 
in the following manner. 

The total weight of distillate, 2835 
grams, amounted to 70.8 per cent of the 
original weight of 400 grams of hard 
paraffin. The residue that remained in 
the cracking apparatus and catalyst 
amounted to 601 grams of 15.1 percent 
of the original weight of paraffin. The 
waste gases and the other losses 
amounted to 564 grams cr 14.1 percent 
of the total original weight. The sum 
of all htese figures makes 400 grams or 
100 per cent. 

Results 


The results show that the specific 
gravity of the distillate increases, as 
the distillation test progressed. The 
conclusion can therefore be drawn that 
the lower boiling ingredients of the 
paraffin yield smaller and hence lower 
boiling and lighter splitting fractions, 
while the higher boiling ingredents of 
the paraffn yield greater and hence 
higher boiling and heavier splitting 
fractions. The fresh distillate was wa- 





ter-white. One hundred cubic centi- 
meters of the total distillate were tak- 
en for the purpose of determining the 
distillation, this quantity of distillate 
being subjected to a regular Engler dis- 
tillation. The results of this test are 
given in the following tabulation. 


ENGLER DISTILLATION. 


Temp. Vol Temp. Vol. 
degrees C. percent degrees C. percent 
Beginning till 230 58 

45 0 240 61 
ill 60 1 250 64 
70 4 260 68 
80 é 270 71 
90 10 280 74 
100 14 290 77 
110 18 300 80 
120 22 310 82 
130 25 320 84 
140 28 330 87 
150 32 340 89 
160 35 350 91 
170 37 360 93 
180 41 365 94 
190 44 After run 96 
200 48 4% paraffin 
210 51 residue 100 
220 54 


Then again one thousand grams of 
the total distillate were subjected to a 
fractional distillation and the results of 
this test are given in one of the follow- 


ing tabulations. Glass flasks were 
not used for the purpose of distilling 
large quantities of gasoline, but round 
copper vessels, or better round alum- 
inum vessels, which hold up well in 
usag. 


COMPOSITION OF THE TOTAL 
DISTILLATE, 


Yield figured 
Percentage on the original 
composition material, 4000 
of the dis grams of par- 
tillate affine 
PRODUCT. 
in percentage 
l. Light benzine, 45 to “ . 





150 degrees C B.P. 31 22.0 

2. Heavy benzine 150 

to 200 degrees C B.P. 19 13.4 

3. Petroleum, 210 to 

300 degrees C B.P. 30 21.2 

+. Residue, gas oil, ov- 

er 300 degrees C B.P. 20 14.2 
100 70.8 


Th residue which was left behind in 
the kettle was allowed to run out. The 
residue that was absorbed in the cat- 
alyst was extracted with the aid of gas- 
oline and the latter was then evaporat- 
ed. The remaining total residue 
amounted to 601 grams and consists 
half of undecomposed paraffin and half 
of a slightly yellowish oil, a sort of 
lubricating oil, of 0.890 specific gravity. 
The composition of the residue figured 
on the original weight of four thous- 
and grams of paraffin was 7.6 percent 
of undecomposed paraffin and 7.5 per- 
cent of lubricating oil, which made a 
total yield of 14.1 percent, 


Recombination 
It can be concluded from the fact 
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that a lubricating oil was formed that 
in the splitting of paraffin there are 
formed not only individual decomposed 
substances, but also that these split 
-rocucts combine together again and 
;.olymerize to give products of higher 
molecular weight. While paraffin con- 
sists principally of high molecular 
weight hydrocarbons which have 19 to 
22 and even more carbon atoms, lower 
members of the hydrocarbon _ series 
CHa, 2 
splitting process. It is these hydrocar- 
bons which form the principal portion 
of the distillate. In addition thereto, 
however, unsaturated compounds of the 
CaH» series, as well as the saturated 
naphthenes, are also formed. The in- 
crease in the boiling point of the dis- 
stillate is an exceedingiv regular one 
so that the fuel should give very good 
results in the internal combustion en- 
gine. 

The gas+s, that is wasie gases, that 
are evolved during the splitting pro- 
cess and which amount to 14.1 percent 
of the original paraffin employed, have 
been analyzed and the figures are giv- 
en in the following tabulation. 

Percent by Vol. 
1. Carbon dioxide 
2. Hydrocarbons of the CnH2n 
series 
. Oxygen 


3 

4. Carbon monoxide 
5. Hydrogen 
6 
7 


_ 


do 
SRM UH w 


. Methane 
. Nitrogen 


ACROOn ® 


Thus the waste gas consists of about 
50 per cent methane and 25 percent of 
hydrogen and of about one sixth of 
hydrocarbons of the C,aHa series. 

Summary 

The results of the investigation may 
now be summarized. It has been seen 
that the splitting of hard paraffin by 
heating with activated charcoal yields 
about 22 percent of light benzine, boil- 
ing between 45 to 150 degrees C and 
13.4 percent of heavy benzine which 
boils between 150 and 210 degrees C. 
Thus the yields of both of these pro- 
ducts are considerable. This conclu- 
sion must be reached particularly when 
consideration is paid to the fact that 
most crude f:troleums will give only 
four to 20 4," cent of lisht benzine on 
distillatio .. [he spitti g activity of 
the activated charcoal is verw favorable 
and the preductivity and .u-ting cuali- 
ties of this catalyst are several «..2es 
that of oher basic or acid catalysts. 
The high productivity of the catalyst 
rests on the fact that acivated char- 
coal posesses a very high degree of ad- 
* sorption, which is not reached by any 
Other materials and that activated car- 
bon is furthermore able to form a labile 
adsorption compound with the material 
that is adsorbed. Activated charcoal 
is also particularly well suited for con- 
tinuous cperations for the sp/itting cap- 
acity of the material is not noticeably 
affeced by long enduring and repeated 
use. It is worthy of mertion that no 
coking and no formation cf asphlatic 
substances took place duri«g the sp it- 
ting process. Arother important char- 


acteristic and cdventage of the splitting 


were formed again during the ~ 


process is hat a temperature approach- 
ing incandescence need not be employ- 
ed. This then means that the forma- 
tion of coke is avoided, a phenomenon 
which often happens in the splitting of 
mineral oils by the various cracking 
processes which are used to day. Great 
disadvantages are connected with the 
formation of coke, for this product, as 
is well known, adheres very tenacious- 
ly to the walls of the cracking vessel 
with the result that the cracking stills 
will las for few operations only. 

The yield of gasoline can however 
be increased to a certaiin degree when 
the gas oil fraction, which boils above 
a temperature of 300 degrees C, and 
which amounts to 14.2 per cent of the 
total distillate, is subjected to addiion- 
al cracking. The following yields can 
then be obtained from this substance. 


Per Cent. 
1. Light benzine, up to 150 degrees C 
CG EE ce cuanceecanenss eebe oss 464 3.12 
2. Heavy benzine from 150 to 210 de- 
rem G Te MOORE: oo.o0 ccsccrsevce< 1.90 
3. Petroleum from 210 to 300 degrees de- 
EO Sree re 3.01 
4. Gas oil over 300 degrees C boiling 
ME. , adacndnd pehinthdeteksaceaeas 2.02 
5. Residue: paraffin-containing spindle 
MEE A ibaa sede hiee.ces 6enecdsaunsd Heodewss Ge 
6. Waste gases and losses .............. 2.01 
; RRS roe ee 14.20 


When the operation is carried out, 
mroeover, in a continuous manner 
then the 7.6 percent of the undecom- 
posed paraffin, which is found in the 
still residue, is further decomposed and 
the following yield is obtained. 


Per Cent. 
1. Light benzine, up to 150 degrees C 
EE no dadctaenstekatuusueaes 1.67 
2. Heavy benzine, 150 to 210 degrees 
cE I 0k cn cnumoene ne adebeeas 1 
3. Petroleum, 210 to 300 degrees C boil- 
Re rere errr rere. 1.61 
4. Gas oil over 300 degrees C_ boiling 
BOE 6 cher cre hessocescecebecveses oes 
5. Residue: paraffin-containing spindle 
RE Pe ie ee ee PE Peer AS 
6. Waste gases and losses ............. 1.07 
a ee ee ee ee Perea 7.6 


It the continuous operations is further 
carried out and the portion of the dis- 
tillate, obtained above, and boiling over 
a temperature of 300 degrees C is again 
cracked, then the final yields of vari- 
ous products obtained in the splitting 
of paraffin with the aid of activated 
charcoal are given in the following tab- 
ulation. 


Per Cent. 
1. Light benzine up to 150 degrees C 
RID on k4n 6 dpa Badd vee sas nace 
2. Heavy benzine, 150 to 210 degrees C 
ke. a ea rere eS 16.32 
3. Petroleum, 210 to 300 degrees C boil- 
isd Lack ce pone is Welnds a <aa sewn 25.82 
4. Gas oil, over 300 degrees C boiling 
RE .6 \6-K6s pers Ee Mh ont wkd ened oun 3.10 
5. Residue:  paraffin-containing spindle 
et eee Seer 10.79 
G; “Seanee ease all TOONS 2. o.c0ccctccsn 17.18 


It is thus easy to see that a very 
good yield of low boiling point ingre- 
dients are obtained. he particular 
advantage of this cracking process rests 
in the fact that it is carried out at or- 
dinary Icw atmospheric pressure. This 
means that it is not necessary to pro- 
vide complicated and costly high pres- 
sure apparatus. The process can also 
be applied to other organic substances, 
such as mineral oils in particular, high 
boiling point mineral oil residuals, tars, 
ozocerite and the like. 


The splitting temperature lies be- 
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tween 300 and 450 degrees C and the 
principal cracking temperature between 
350 and 400 degrees C, so that it is pos- 
sible to decompose substances whose 
boiling points lie between these limits 
or are higher, without there being any 
special difficulty at all. The process 
itself, which takes place with the con- 
sumption of heat, is a relatively slow 
decomposition which is favorably af- 
fected by the presence of activated 
charcoal. 

If it is desired to crack substances 
whose boiling temperatures lie under 
300 degrees C, then it is not generally 
possible to carry out the operation at 
the ordinary atmospheric pressure, for 
under these conditions these substances 
will pass over either only slightly de- 
composed or not at all. It is known 
that in boiling high molecular weight 
organic compounds, which boil over 300 
degrees C, a slight decomposition will 
most always set in. Low molecular 
weight substances, which boil under 
300 degrees C, generally do not decom- 
pose on boiling or to a slight degree 
only. The way in which to use this 
splitting process with activated char- 
coal for these substances is to increase 
the pressure above amosphere. Pres- 
sures of 10 to 2* atmospheres have been 
found satisfaccory. 


Plant Operating 

Los Angeles.—The new absorption 
gasoline plant recently constructed at 
Huntington Beach by the Standard Oil 
Company of California and known as: 
Huntington Beach No. 8, was placed in 
operation during the last month, with 
G. S. Laros as plant manager. Mr. 
Laros is a graduate of the company’s. 
training school. 


Plan New Plant 


Los Angeles—The Standard Engi- 
neering Company of this city, opera- 
tors of several high pressure gasoline 
plants, which extract commercial gas- 
oline in profitable quantities from so. 
called dry or domestic gas, is plan- 
ning the erection of a $40,000 gasoline 
absorption plant in the - Alamitos. 
Heights district at an early date. 


Add to Canadian Refinery 

Chatham, Ont.—Canadian Oil Refin- 
eries, Ltd., operating a refinery at Pe- 
trolia, Ontario, is improving the plant 
operation by the addition of enlarge- 
ments to the filtering plant and the 
installation of additional drum testing 
and cleaning equipment. 


Erecting Refinery 

Gainesville, Texas—The H. & H. 
Fuel Company early in July began the 
construction of a small refining plant 
just south of Muenster in Cooke Coun- 
ty. The plant will operate on crude 
oil from the newly open pool on the 
Ruwaldt lease, for which oil the com- 
pany agreed to pay a 15 cent premium. 














jl 














1927 


JULY 


woh, 


VI 
STRUCTION OF THiS PLANT, THROUGI 


A Gulf Publishing Company Publication 


te 


1 WHICH 45,000 
FORCE OF LESS THAN 100 MEN. 





71 





JIEW OF THE RICHFIELD OIL COMPANY’S HAYNES, CAL., REFINERY. NOTE THE COMPACTNESS OF DESIGN AND CON- 
BARRELS OF CRUDE ARE RUN DAILY WITH A TOTAL OPERATING 


Small Crew Operates Efficient 
Richfield Refinery 


Daily capacity of more than 45,000 barrels put through 
plant with operating force of less than 100 men 


TTENTION has been attracted by 
A: recent report that the Richfield 

Oil Company was running 35,000 
barrels of crude at its Rioco refinery, near 
Los Angeles, with a force of less than 
100 men. 

Much comment has resulted and the 
writer has personally contacted the re- 
finery superintendent, R. A. Panero, and 
the company’s refinery engineer, David E. 
Day, in an effort to learn the details of 
operation of this remarkable plant. 

When the Richfield refinery was built 
much publicity was given to it because of 
its compactness, its independence of out- 
side requirements and its improved equip- 
ment. The natural result should have 
been a comparatively small payroll, but 
this fact was not stressed until long after 
the plant was in operation. In other 
words, it was so obvious that it was over- 
looked at the time. 

When thinking of a refinery with a 
capacity of almost 50,000 barrels, it has 
long been the custom to picture a force of 
perhaps 1000 men—or even more—and the 
fact that the Richfield Oil Company is 
actually running above 45,000 barrels of 
California crude with less than 100 men, 
causes the average reader to wonder how 
such an accomplishment is possible. 

The opinion exists among many that 
the refinery is running only one shift. 


By BRAD MILLS 
Staff Representative 
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SHOWING THE TWO LARGE WATER 

COOLING LOUVRE TOWERS—WITH THE 

COMPANY’S OWN WATER TANK ERECT- 
ED ON THE PLANT SITE 


Some are of the opinion that two shifts of 
12 hours are in force; while others con- 
clude from the number of men employed 
that “something must be wrong.” 

As a matter of fact, the plant is running 
full 24 hours each day. All work is based 
on eight-hour shifts and there is no 
“joker” to be found. The refinery is 
equipped to carry the crude as far as the 
average California plant, which is oper- 
ated by other large corporations. Lubri- 
cating stocks are not being made but gaso- 
line, kerosene, gas oil and fuel oils are 
being made at present. The refinery was 
running around 35,000 barrels when gen- 
eral interest was first aroused, and about 
85 men were employed. The increase to 
46,000 barrels was accompanied by the ad- 
dition of only 12 or 14 men. 


Labor Saving Devices 

As an example of the labor-saving de- 
vices installed in the refinery, it is note- 
worthy to mention that one man can con- 
trol the operation of an entire refining 
unit without leaving the receiving house- 
The indicating and recording thermome- 
ters, pressure gauges and pyrometers a-e 
located on one centrally placed instrument 
board for the convenience of the operator. 

The steam generating plant has been 
placed in a central location and the six 
Foster marine type boilers, developing 
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rHE CROSS CRACKING UNIT INSTALLA- 
TION AT RICHFIELD’S HYNES RE- 
FINERY—A TOTAL CAPACITY OF 8000 
BARRELS. 

more than 1800 horsepower, are attended 
by only one man. The power unit is a 
very large one and corresponds favorably 
with many operated by as many as six 
men. 

A total of four Cross cracking units 
have been installed. One superintendent 


REAR VIEW OF THE DISTILLATION 
UNIT SHOWING FRACTIONATION AND 
CONDENSING EQUIPMENT. 


and 13 operators are successfully handling 
the work on these units. Foster type 
heating elements and furnaces are used. 
These cracking units have a combined 
capacity of 8000 barrels. 

The skimming plant requires the bulk of 
the labor, a total of 65 men now being 
employed. The number is subject to con- 
stant change as the maintenance depart- 
ment requirements vary somewhat. The 


. company recently added a 10,000 barrels 


unit to the plant but the number of men 
was increased by only seven or eight. The 
personnel of the skimming plant includes 
a superintendent, his assistant, three still- 
men and six helpers, five electricians, 
three firemen and three helpers, seven 
pumpers, seven treating plant men, two 
loaders, one gauger, approximately 20 
maintenance men, one shipping foreman, 
one chemist, his assistant and three lab- 
oratory men- 

It is remarkable to note that the ship- 
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ping department, the personnel of which 
was enumerated above, consists of only 
one or two loaders besides the foreman 
and the gauger. The shipments from the 
plant are enormous, yet are in the hands 
of a very few men. 

A very complete gas recovery absorp- 
tion plant is operated by one foremen and 
only three operators. 
signed, very effective and has a high re- 
covery efficiency. , 

Not more than 10 men are employed 
in a general capacity about this plant. 
Four men regularly are employed as clerks 
in the office, one man serves in a utility 
capacity, one truck driver suffices and 
other help includes a messenger and a 
combination janitor and gardener. The 
office force probably is the smallest of 
any refinery in the world running as much 
crude. There also seems to be no place 
for men who have no particular work to 
perform. 








STANDARD TABLE OF SULPHURIC ACID EQUIVALENTS 
ADOPTED BY MANUFACTURING CHEMISTS ASSOCIATION 

















= Per Cent 
Weiime | Gravity | Tendell [He "SOs || Baume | Gravity | Twadell | Hs SOc 
0 1.0000 0.0 0.00 37 1.3426 68.5 | .43.99 
1 1.0069 1.4 1.02 38 1.3551 71.0 | 45.35 
2 1.0140 2.8 2.08 39 1.3679 ‘73.6 | 46.72 
3 1.0211 4.2 3.13 
4 1.0284 5.7 4.21 40 1.3810 76.2} 48.10 
41 1:3942 78.8 | 49.47 
5 1.0357 7.1 5.28 42 1.4078 81.6 | 50.87 
6 1.0432 8.6 6.37 43 1.4216 84.3 | 52.26 
7 1.0507 | 10.1 7.45 44 1.4356 87.1] 53.66 
8 1.0584 | 11.7 8.55 
9 1.0662 | 13.2 9.66 45 1.4500 90.0 | 55.07 
* 46 1.4646 92.9| 56.48 
1.0741 14.8 10.77 47 1.4796 95.9} 57.90 
1.0821 16.4 11.89 48 1.4948 99.0 | 59.32 
1.0902 | 18.0 13.01 49 1.5104 | 102.1{| 60.75 
1.0985 | 19.7 14.13 
1.1069 | 21.4 15.25 50 1.5263 105.3 | 62.18 
51 1.5426 | 108.5] 63.66 
1.1154} 23.1 16.38 52 1.5591 111. 65.13 
1.1240 | 24.8 17.53 53 1.5761 115.2 | 66.63 
1.1328 | 26.6 18.71 54 1.5934 | 118.7 | 68.13 
1.1417 | 28.3 19.89 
1.1508 | 30.2 21.07 55 1.6111 122.2} 69.65 
: 56 1.6292 125.8 | 71.17 
1.1600 | 32.0 22.25 57 1.6477 | 129.5} 72.75 
1.1694 | 33.9 23.43 58 1.6667 | 133.3 | 74.36 
1.1789 | 35.8. 24.61 59 1.6860 | 137.2] 75.99 
1.1885 | 37.7 25.81 
1.1983 | 39.7 27 .03 60 1.7059 | 141.2] 77.67 
61 1.7262 145.2} 79.43 
1.2083 | 41.7 28 . 28 62 1.7470 | 149.4] 81.30 
1.2185 | 43.7 29.53 63 1.7683 | 153.7] 83.34 
1.2288 | 45.8 30.79 64 1.7901 158.0 | 85.66 
1.2393 | 47.9 32.05 
1.2500 | 50.0 33.33 6444| 1.7957 | 159.1] 86.33 
644%4| 1.8012] 160.2| 87.04 
1.2609 | 52.2 34.63 6434 1.8068; 161.4] 87.81 
1.2719 | 54.4 35.93 65 1.8125 162.5 | 88.65 
1.2832 | 56.6 37 .26 6544| 1.8182] 163.6) 89.55 
1.2946 | 58.9 38.58 
1.3063 | 61.3 39.92 654%4| 1.8239 | 164.8] 90.60 
6534 | 1.8297 165.9 | 91.80 
1.3182 | 63.6 41.27 66 1.8354 | 167.1] 93.19 
36 1.3303 | 66.1 42.63 
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Vapor Stage Water Bath Lessens 
Corrosive Action 


ANHANDLE crude oil shipped 
P by tank car to Texas City is 
charged to stills at the rate of. 


2500 barrels daily at the refining plant 
of the Terminal Oil & Refining Com- 
pany, Houston, Texas. This plant was 
designed and constructed five years ago 
for operation on heavy crudes, especially 
such oils as Panuco from Mexico and 
Smackover crude from Southern Ark- 
ansas. In addition to successful oper- 
ation with these types of low gravity 
crudes, 12 and 18 degrees A. P. I. grav- 
ity, the plant has also at various pe- 
riods charged such light oils as North 
Texas production, and now operates on 
Panhandle oils. J his ability to switch 
from light to heavy crudes without in- 
volving any change in equipment and 
process points to a certain elasticity of 
design and layout. 

Another feature of interest in this 
connection lies in the fact that al- 
though the various heavy grades of 
crude oils including Gulf Coast, Mex- 
ico, Smackover and Panhandle are all 
classified as high sulphur content 
charging stocks, and therefore difficult 
to handle from the standpoint of cor- 
rosive tendencies, the plant equipment 
shows but little indication of any ma- 
terial damage along these lines. This 
statement does not mean that there is 
no corrosion of metal parts about the 
plant, but indicates that the corrosion 
problem is so far of no greater mag- 
nitude than the same problem as it 
occurs among those refineries operating 
on the lighter crudes, such as North 
Texas and many Oklahoma oils, where 
sulphur content of the crude is much 
less than the percentage of this sub- 
stance as found in the crudes upon 
which the plant has been working. 


The arrangement of equipment and 
the operation process is a little differ- 
ent from tha tusually occurring with 
skimming plants. The stills are charged 
with a Worthington 10x6x10-inch du- 
plex steam pump, discharging the cool 
oil into and through the shell type 
heat interchanger. From this device 
the crude is conducted through a pipe 
still type preheater. Charging Pan- 
handle crude this operation, and in- 
cluding the temperature increase de- 
veloped in No. 1 shell still, where the 
oil is distiled at about 375 degrees 
Fahrenheit, effects the removal of those 
vapors constituting the light gasoline 
cut or fraction. There are three shell 
stills, each 10 by 30 feet, and two of 
the pipe still type preheaters. Follow- 
ing the crude flow line from No. 1 
shell still where the lighter gasoline cut 
is removed, the oil is then conducted by 
gravity flow to the second shell still. 


At this point sufficient heat is applied 
to remove all of the remaining gaso- 
line and this vapor stream is conducted 
to towers, condensed and stored as 
naphtha. 

Following this heat treatment the re- 
maining oil is removed from the sec- 
ond still by pump and conducted to the 
second of the pipe still type preheaters. 
Here the temperature of the oil is 
raised about 100 degrees F. and con- 
ducted to the third shell retort in the 
series. The plant makes no kerosene 
cut. The third shell still is fired at 
a temperature of about 650 degrees F., 
and the vapors removed to the con- 
denser box direct without fractionation 
to be condensed as gas oil or heavy 
distillate. This material is employed 
as charging stock for the standard 
Jenkins cracking unit. 

This cracking installation is shown 
in the accompanying illustrations. This 
unit is operating on gas oil charging 
stock derived from crude. The fore- 
going briefly describes the distillation 
process as applied at the plant. The 
use of the two preheaters results in 
greatly increased capacity, for it would 
be difficult to secure the present oper- 
ation temperatures, especially the 650 
degrees F. maintained in the third shell 
still, without the use of the inter- 
mediate heater of pipe still type. This 
equipment is incidental to operation on 
the heavier crudes which the plant at 
times charges. The distillation equip- 
ment and also the fractionation devices 
are illustrated in Figure 2 of the ac- 
companying photographs. 


Fractionation 


The fractionation equipment includes 
two towers in series for each shell still. 
These towers are packed with metal 
scrap and in size are 6 by 15 feet. They 
are supported by aprons of the same 
material as is used in the tower con- 
struction. Following the sequence of 
distillation, the vapors derived from 
the first still are conducted through 
two towers in series. Reflux accumu- 
lating in the towers is returned to the 
still by back trap lines. All towers are 
of the recycle type. Gasoline vapors 
derived from the second crude still are 
also conducted through two. towers. 
Operating the third shell retort for gas 
oil production eliminates the necessity 
of using towers at this stage of the 
procedure. All of the dephlegmation 
equipment is so manifolded and ar- 
ranged that the vapors can be either 
directed into one of both of the towers 
provided, or it can be diverted to by- 
pass the towers, as in the case of the 


third still making charging stock for 
the Jenkins units. 


As was previously stated, all of the 
dephlegmation equipment installed at 
the plant is of the packed type, using 
metal scrap as the packing medium. 
After five years of operation on crudes 
of high sulphur content, a recent ex- 
amination showed that other than a 
slight evidence of pitting, both the 
tower shells and the metallic packing 
material was in excellent condition and 
not damaged by corrosion. In addition 
to this condition prevalent with the 
tower equipment, the condenser coil 
equipment, which is the usual source 
of corrosion troubles, have seemingly 
been unaffected by sulphur and its de- 
rivities and during five years of service 
have required a minimum of repair. 
Condenser coils are of both continuous 
and header type, employing iron pipe 
in their constructing. 


Water Wash 


Probably the most important factor 
contributing to the long life of both 
the metal tower equipment and the 
iron pipe condenser coils is the con- 
tinued use of the system of water 
washing the rising vapors derived from 
the distillation procedure in the second 
or No. 2 towers hooked up in series on 
each still. The gasoline vapors leav- 
ing the first towers are then conduct- 
ed through the second towers, and in 
rising through this device they are in- 
timately scrubbed and washed by a 
downward flowing stream of water. 
This water is collected at the bottom 
of the tower and removed from the 
base by means of valves which are 
opened to regulate the volume of wa- 
ter leaving the tower. The effective- 
ness of the water wash is further in- 
dicated by the appearance of this 
medium as it leaves the tower, by its 
blackened color. The affinity of hydro- 
gen sulphide and water is well known, 
and many who encounter this sub- 
stance in their processes are subjecting 
their distil!ates to a preliminary water 
wash prior to the usual chemical treat- 
ment for removing a certain propor- 
tion of the hydrogen sulphide present 
by such washing. This practice usually 
makes for greater ease of treating. 

In the present case the water wash 
is given the gasoline merely a few 
steps closer to the point of origin. 
While the gasoline is in the vapor 
state and while the hydrogen sulphide 
is also in its gaseous form; the water 
spray in the towers is probably’ more 
effective in removing the harmful and 
corrosive gas than when it has been 
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FIGURE 1—JENKINS CRACKING UNIT INSTALLED AT THE 
TERMINAL OIL AND REFINING COMPANY’S TEXAS CITY 


PLANT. 


condensed. The sulphide gas is harm- 
less when dry, but has an acidic reac- 
tion when in the presence of water 
vapor, or is wet. Thus the steam used 
in distillation renders it acidic in reac- 
tion and results in the corrosion of 
towers and condenser coils. When this 
substance is washed out of the gaso- 
line vapors while it too is in the vapor 
state, the amount passing out of the 
tower and into the coils is probably 
not sufficient to cause great damage, 
except over very long periods. 

While the water spray system as em- 
ployed at the Terminal plant has been 
in very satisfactory and_ successful 
service for several years and during 
the time the plant has operated upon 
such crudes as Panuco, Smackover, 
Spindletop and North Texas, its effect- 
iveness in the case of operation with 
Panhandle crudes has not yet been 
definitely ascertained. At the time of 
the writer’s visit the plant had been 
charging Panhandle crude but about 
one month, but a shut down for the 
purpose of inspecting the entire assem- 
bly of plant equipment, to look into 
the matter of corrosion especially, dis- 
closed nothing of importance along 
these lines. This indicates that the 
water spray system will continue to 
to eliminate the major corrosion trou- 
bles—such as condenser coil destruc- 
tion and dephlegmator damage. 


No Salt Trouble 


The salt usually found with Pan- 
handle production has not yet been the 
source of trouble. After three weeks 
of operation the total deposit of for- 
eign matter on the three still bottoms 
was not one small wheelbarrow full. 
Further operation over longer periods 
of time will be necessary before any- 
thing of interest regarding the salt 
present in this oil and the combating 
of its collection can be recorded. 


Treating 


Figure No. 3 illustrates the equip- 
ment in use for treating the gasoline 
and pressure products derived from 
the plant’s operation. The products of 


the pressure plant, Jenkins, are two. 
The light gasoline taken from the unit 
direct is treated separately, as is the 
heavy pressure distillate. This heavy 
cut is acid treated, neutralized with 
caustic and subjected to redistillaiton. 
After this distillation, the -gasoline de- 
rived from the pressure distillate is 
treated using sodium 
plumbite or doctor treating procedure. 
Straight run gasoline from the skim- 
ming plant operation is also treated 
separately, using doctor solution on 
this disillate also. 


separately, 


Gasoline from the Panhandle crude 
has not been difficult to treat at the 


Terminal plant. The procedure is as 








FIGURE 3—TREATING ASSEMBLY SHOW- 

ING AGITATORS AND PUMPING EQUIP- 

MENT. NOTE THE VERTICAL MIXERS 

OR INCORPORATORS THROUGH WHICH 

DISTILLATES AND CHEMICALS ARE 

CHARGED INTERMIXED INTO THE 
AGITATORS. 
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FIGURE 2—DISTILLATION AND FRACTIONATION EQUIP- 
{ENT. 


follows: Doctor solution of prede- 
termined gravity, stored in quantity in 
a concrete underground vat, is pumped 
through small lines to the bottom of 
the mixer. This mixer or incorpor- 


ator, is shown extending  vertical- 
ly at the side of the agitator. 
In figure No. 3 the mixer is 
constructed in  one-foot sections, 


with a orifice plate inserted at each 
flange. There are 20 orifice plates in 
the mixing device. As the doctor so- 
lution enters the bottom of the mixer 
it comes in contact with the stream of 
gasoline and oil and chemicals are 
forced upwards through the mixing 
device to enter the agitator. While the 
agitator is being charged the doctor 
solution is continuously circulated in 
quantity sufficient to treat the gasoline 
to doctor sweet. Lines and manifolds 
are so arranged that the caustic or 
chemical pump may take suction off 
the bottom of the agitator cone, or 
from the doctor solution storage tank. 
When the agitator is charged the gaso- 
line is very nearly sweet, and requires 
but 10 to 15 minutes agitation to 
bring it on test. The plant operators 
state that this treatment secures doc- 
tor, corrosion and sun test. The ease 
of treating it is believed is traceable to 
the removal of many impurities in the 
towers where the water spray or wash 
is employed. After blowing in the ag- 
itator to the point where the doctor 
test indicates that the gasoline is sweet 
the chemicals are immediately drawn 
off. Experience has shown that when 
the chemicals are allowed to remain 
in the agitator for any length of time 
to settle, that some of the impurities 
are again dissolved in the oil to the 
damage of the sun test and perhaps 
corrosion. The time required for treat- 
ing a batch of 450 barrels of gasoline 
under this system, including the com- 
plete cycle of charging in contact with 
the doctor solution, blowing, drawing 
off chemicals and dropping the charge 
is said to be but five to six hours. 
Three Worthington pumps, size 10 by 
6 by 10, are used to charge the dif- 
ferent grades of distillates requiring 
treatment to the agitator and for trans- 
ferring the finished product to storage. 
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Interpretation of Crude Oil 


URING the past six years, the 
United States Bureau of Mines, 


Department of Commerce, has 
made and published several hundred 
analyses of typical crude oils and has 
developed a system of interpreting the 
analyses and of classifying crudes. The 
samples analyzed represent petroleum 
from almost all of the important pro- 
ducing fields in the world and of prac- 
tically every geological age. The sys- 
tem of interpretation of these analyses, 
devised by the Bureau, is apparently 
adequate for classifying crude oils into 
four main groups and has also been 
found very convenient in studying the 
reological relationships between crude 
oils, and the probable refinery yields 
of valuable products from them. 


Crude petroleum is known to be a 
very complex substance, says N. A. C. 
Smith, superintendent of the Bureau of 
Mines petroleum experiment station, 
Bartlesville, Okla., in a report just pub- 
lished. An analytical statement of its 
properties must, therefore, consist of 
two distinct parts—first, the report of 
the results of the determinations made 
by the analyst in the laboratory; sec- 
ond, the proper arrangement, classifica- 
tion and interpretation of these results 
so that the analysis, as a whole, will in- 
dicate the meaning and the relative im- 
portance of the essential characteristics 
of the oil. 

This type of analytical statement is 
useful in judging many raw materials 
and manufacturer products. To say, 
for example, that 1 iubricating o.! has a 
Saybolt Universal viscosity of 300 sec- 
onds at 100 degrees F. means little in 
itself. It is only when other charac- 
teristics of the oil are studied in con- 
junction with the viscosity that a true 
picture of the oil in question can be 
obtained. To the experienced refiner 
of lubricating oils a statement giving 
simply the viscosity, gravity, and color, 
and the flash and pour :+ ‘nis of the 
oil will often be sufficiem, «+ he can 
supply from previous experie:ce his 
own interpretation of the lata fur- 
nished by the analyst. To the layman, 
however, the analyst’s figures would be 
unintelligible. 


Organic materials, such as crude pe- 
troleum, on account of their great com- 
plexity, require especially careful inter- 
pretation if the laboratory results are 
not to be actually misleading. For ex- 
ample, the percentage of “gasoline” in 
various crude oils is stated in many of 
the standard text books on petroleum. 
Unless one knows, however, just what 
each particular author means by the 
term “gasoline” it is impossible to pre- 
dict the yield of motor fuel from these 
published analyses. 


Analyses 


The method of analysis adopted by 
the Bureau of Mines for its surveys of 
typical crude petroleums is a modifi- 
cation of the Hempel distillation meth- 
od. In brief, the method involves the 
distillation of a sample of crude oil un- 
der carefully controlled conditions that 
can be duplicated readily, and the sub- 
sequent examination of the series of 
successive fractions thus obtained. In 
addition, the gravity, color, viscosity, 
pour point and the sulphur content of 
the crude itself are determined. 

In describing a crude oil reference is 
often made to its supposed “base.” 
After obtaining the views of many oil 
producers and refiners, it would seem 
that the word “base” is used much as 
it is in pharmaceutical work. For ex- 
ample, the “base” or “basis” of an 
ointment or salve is the fatty material 
(lard, petrolatum, lanolin, etc.), used as 
a vehicle or carrier for the active medi- 
cinal principles. Apparently many of 
the pioneers in the petroleum industry 
conceived of crude oil as being similar 
in nature to these medicinal products, 
in that it consisted of a semi-solid non- 
volatile “base” and a volatile portion 
which could be distilled off to make 
gasoline, kerosene, etc. Many crude 
oils when chilled slowly will deposit 
a waxy material (“paraffin”) and this 
fact may have been one of the reasons 
why these oils were spoken of as hav- 
ing a “paraffin base.” Historically, it 
happened that the oils first discovered 
in this country were almost all of this 
kind, and it was only when the oil in- 
dustry developed in California and 
along the Gulf Coast that oils were 
found which contained no wax but 
which apparently did contain asphaltic 
material. These oils were accordingly 
known as “asphalt base” oils. The use 
of this term, however, seems unfortu- 
nate as the better grade crudes of this 
type contain little if any asphalt. This 
fact has apparently been recognized in 
the petroleum industry and the more 
descriptive term “naphthene” is fre- 
quently used in place of the term “as- 
phalt base.” 

Oils that cannot be assigned to either 
the “paraffin” or “naphthene” groups 
are usually classed as “intermediate- 
base” crudes. These “intermediate- 
base” oils in general resemble “paraf- 
fin-base” crudes much more than they 
do “naphthene-base” crudes. It would 
seem, however, that a fourth type of 
crude exists, that resembles a true 
naphthene-base crude except that it 
contains a small amount of waxy ma- 
terial. To distinguish this type of oil 
from an intermediate base oil, it has 
been given the name “hybrid-base” 
crude. 

It is often assumed that the “grav- 


ity” of a crude oil is a fair measure of 
its character. This is true to a limited 
extent, for example, in many of the 
producing districts of this country 
“gravity” is sufficiently descriptive to 
be used as a basis for crude oil prices. 
However, the gravity of a naphthene- 
base crude is much heavier than that 
of an intermediate or paraffin base 
crude of the same general quality, 
hence gravity taken alone is not suf- 
ficient to establish the identity of a 
crude oil. 

The physical appearance of a crude 
is indicated, in the analysis, not only 
by the gravity, but by the color, the 
pour point, and the viscosity. The 
color of a crude oil may range from a 


very light yellow up to a brilliant 
brownish black. For oils that are 
transparent when viewed in a four- 


ounce bottle by transmitted light the 
3ureau of Mines uses the “National 
Petroleum Association” color scale. 
Most oils, however, are opaque when 
viewed in this way, and the color by 
reflected light is reported according to 
the following system. If the oil is 
clear in color it is reported as “green,” 
“dark green,” or “greenish black;” if it 
has a brownish or muddy appearance it 
is reported as “brownish green,” or 
“brownish black.” 


The pour point of a crude indicates 
to some extent how it will behave in 
transportation and storage. Oils with 
pour points above 50 degrees F. are 
likely to cause difficulty by solidifying 
during the winter in storage tanks and 
pipe lines. The viscosity of oil also in- 
dicates its general character, as oils 
which are deficient in light fractions 
or which contain large amounts of as- 
phalt in solution have high viscosities. 


The sulphur content of a crude oil is 
very important in discussing its chem- 
ical relationships and its refining value, 
but the base of the crude must also be 
considered in this connection. 


After the distillation of a crude is 
completed a certain amount of “re- 
siduum” is left in the distillation flask. 
The “carbon residue” or “fixed carbon” 
in this residuum is of interest as it in- 
dicates roughly the presence or ab- 
sence of asphalt. 

In making an analysis of a sample of 
crude oil “as received at the labora- 
tory” the percentages of free water and 
emulsified water should be recorded. 
The percentage of water present is of 
interest to oil producers and purchas- 
ers, but the presence of water in itself 
has no bearing on the character of a 
crude oil. 

Very little has been said in the fore- 
going discussion about tie actual per- 
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centages of different fractions present 
in the oil. In classifying a crude oil 
the actual percentage of the gasoline 
fractions, for example, are of relatively 
little importance. It is the chemical na- 
ture of these fractions rather than 
their percentages that determine the 
basic character of the crude. How- 
ever, in studying the value of the crude 
for refining, the percentage composi- 


tion becomes very important and a sec- . 


ond system of interpretation of crude 
oil analyses in terms of commercial 
products is therefore necessary. 


The modified Hempel distillation 
method employed by the Bureau of 
Mines for the analysis of crude petro- 
leum was not developed with the idea 
of obtaining figures that parallel the 
results of actual refinery operations. 
Refinery practice has not been and 
probably can not be standardized. The 
chief value of the method lies in the 
fact that it not only permits an ade- 
quate comparison of different crude 
oils but it also furnishes the basis for 
a “rough and ready” interpretation in 
terms of commercial products. 


Detailed information in regard to this 
subject is contained in Serial 2806,. “The 
Interpretation of Crude Oil Analyses,” 
copies of which may be obtained from 
the United States Bureau of Mines, 
Department of Commerce, Washing- 
ton, D. C. 


Plant Shut Down 


Los Angeles.—Since the General Pe- 
troleum Corporation has shut in its oil 
production in the Tonner field, it be- 
came necessary to shut down the Ton- 
ner absorption natural gasoline plant 
which was producing about 10,000 gal- 
lons of gasoline daily. Practically the 
entire: operating crew of the Tonner 
plant has been transferred to the com- 
pany’s new Alamitos Heights gasoline 
plant. 


High Gravity Plant 


Los Angeles.—The Bartlett Gasoline 
Company, manufacturers of a_ high 
gravity gasoline for special industrial 
uses, is building a new plant in South 
San Francisco. This is the second 
plant to be built by the Bartlett Com- 
pany within the past year, the first 
having been constructed nine months 
ago on property adjacent to the Stand- 
ard Oil Company’s El Segundo re- 
finery. 


Portable Plant 


Los Angeles—Petroleum Securities 
Company has erected a Braun port- 
able absorption plant on its Bryant 
lease in the new Alamitos Heights 
field. The plant is handling flush pro- 
duction, producing around 4000 ga!lons 
of gasoline from about 2,000,000 cubic 
feet of gas daily. This flush produc- 
tion will be handled later by a perma- 
nent plant now under constrvction. 
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Survey Shows Concentration of Refinery Capacity 
at Consumption Points 


Refining capacity of the United States 
at the first of the year 1927, is estimated 
as a total of 3,061,007 barrels. Accord- 
ing to recent reports from the Bureou 0; 
Mines, Department of Commerce, by G 
R. Hopkins Petroleum Economist, from 
which survey these figures are taken. On 
January 1, 1927 there were 465 complete1 
refineries, with seven installations under 
construction. The capacity as given above 
is that of completed plants. Of the total 
of 465 plants completed 327 were in op- 
eration, the capacity of which number is 
given as 2,834,282 barrels. The remaining 
138 plants are shut-down, and this non- 
operating capacity is given as 226,725 bar- 
rels. It is estimated that the capacity of 
the seven plants in various stages of con- 
struction will have a combined capacity 
of 61,000 barrels. 


Quoting from the report it is found 
that “comparison with the figures of a 
year ago reveals that during the year 1926 
there was a net decrease of 45 in the total 
number of completed refineries but an in- 
crease in total capacity of 208,040 barrels. 
This resulted from a steady growth on 
the part of many of the larger refineries, 
particularly those on tide water, which 
overbalanced the decrease in canacity due 
to abandonment of a number of relative- 
ly small skimming plants. Practically all 
of the decrase in total number of com- 
pleted refineries occurred in the Mid-Con- 
tinent field; that is, Kansas, Oklahoma, 
and Arkansas including the northern parts 
of Louisiana and Texas. The mortality 
rate was particularly high in Oklahoma, 
where approximately 15 refineries were 
dismantled in 1926. The only section of 
the Mid-Continent field where construc- 
tion was in evidence was the Panhandle 
district (Texas) where the absence of 
pipe lines served as the inducement for 
the building of several skimming plants.” 

Among the newly constructed refining 


plants during the year, which are carried 
in the new survey are those of the Gulf 
Refining Company at Bayonne, N. J., and 
the Mexican Petroleum Company at Bal- 
timore, Maryland. Also Gulf’s Philadel- 
phia plant and Roxana Petroleum Corpo- 
ration’s new installation at East Chicago, 
Indiana, are included in the latest report. 
The state of Washington enters the list 
of refining states with two plants in op- 
eration having a combined capacity of 
about 5000 barrels. Quoting again from 
the report, “This expansian of refinery 
capacity near large consuming centers and 
the wholesale dismantling of plants near 
inland producing areas has become a defi- 
nite trend, the chief cause of which is the 
lower cost of transporting crude oil than 
refined products.” During the past few 
years, dating probably.from 1922 or 1923. 
there has been a decided concentration of 
refining capacity of the principal sea ports 
on both coasts and in the Gulf Coast area, 
with a like concentration definitely felt 
at such points as Chicago in’ the Great 
Lakes area. These manufacturing centers 
are fed by pipe lines transporting the re- 
quired raw material to the refinery from 
the inland producing territory. The trend 
indicates that it is preferable to prepare 
the finished product at the points of the 
denser population and at the sea ports 
where export terminals are located. 
Transportation charges on crude oil are 
much lower than freight rates on finished 
gasoline and other products. 

On January 1, 1925, there was 541 com- 
pleted plants in the United States, as 
against the present total of 465 refineries, 
this showing a decrease of 76 plants in 
the two past years. January 1, 1926 the 
total number of plants was given as 509, 
as against the 465 listed in the latest sur- 
vey—or a decrease of 44 plants during the 


year. 





Figures for 1925 are as follows: 


541 completed refineries .............. 
DT MII 5 osc cc Sale scsictcccs 
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For 1926 the survey indicated as follows: 
509 completed refineries ............... 
2 building refineries ................. 
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January 1, 1926— 


157 refineries were shut down.......... 
352 refineries were operating .......... 





509 total completed plants .............. 


The latest survey, January 1, 1927 is as follows: 
327 refineries were operating ........... 
138 plants were shut down ............. 





465 total completed plants .............. 
7 plants reported as building ......... 


472 total plants this year ............... 


Total 
Capacity 
Barrels 
2,827,000 


eee eseeesereseceseseereseossoeoee ’ 


2,864,000 


2,850,000 
000 


eee cere rs erse reese eereeesensesere ’ 


2,855,000 


290,000 
2,560,000 
2,850,000 


. 2,834,282 
226,725 
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MANUFACTURED BY 


A.O.SMITH CORPORATION 




















Safety=,, Savings 


by Smith 


Because of the completeness 
and magnitude of the A. O. 
Smith Corporation’ sequipment 
and plant, Smithsteel Cracking 
Vessels can be obtained in less 
time than cracking stills made 
by other methods. 


Size of Stills 

Smithsteel Cracking Stills 
can be built to any diameter 
and length within transporta- 
tion limits—and in any wall 
thickness within steel mill ca- 
pacity. Safety 

Smithsteel Cracking Stills 
have a continuous record of 
successful operation in the field 
under the most exacting and 
varied conditions. 

Every Smithsteel Vessel is 
tested not only with reference 
to operating conditions but is 
subjected to pressures which 
may be three or four times as 
great as those which the vessel 
will encounter in actual opera- 
tion. These tests are invariably 
made in the presence of pur- 
chasers’ representatives. 


Cost 
Smithsteel Cracking Stills do 
cost more than vessels made by 
some other methods. The extra 
cost is the price of safety. 
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ength 41 feet. Inside diameter 
pf Wall thickness, 33/, inches. 
eight 147,900 pounds. 


Accurate 
© I/gthof an inch 
m 41 feetofk Length 


Smithsteel Cracking Stills are built to extraordi- 
nary limits of accuracy. 


Prior to the time that the vessel shown above was 
made in Smithsteel the builders were allowed a tol- 
erance of 3 inches in 41 feet—114 inches on each side 
of the horizontal axis. The Smithsteel Cracking Still 
shown above varies less than Yth of an inch in the 
entire 41 feet of length. 


Such accuracy is particularly important in cases 
where interior rotating mechanisms are used. 


Accuracy is also important to every user because 
it permits the preparation in advance of superstruc- 
ture, piping, etc., with the certainty that the Smith- 
steel Cracking Still will fit exactly in its allotted space. 


A. O. SMITH CORPORATION Milwaukee, Wisconsin 
Oil Field Products Division Los Angeles 
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Pressure Regulation as Applied to 
The Gasoline Industry 


RESSURE regulation has made 

remarkable strides toward accu- 

racy during recent years. This 
subject, as an important factor in gas- 
oline plant operation, has found its 
way into every department of the proc- 
ess and at the present time throughout 
the entire natural gasoline industry, 
accurate pressure control is recognized 
as being positively essential for effi- 
cient operation. During this develop- 
ment period, (in which the absorption 
method of gasoline extraction evolved 
from an experiment into the present 
generally accepted process), many new 
needs for regulators were disclosed. 

The old style regulators were not suf- 
ficiently sensitive to qualify and in or- 
der to satisfactorily meet the require- 
ments, regulator manufacturers have 
found it necessary to incorporate new 
feziures in the design of their products. 

‘The present high state of efficiency 
o: this equipment is largely due to sug- 
gestions and _ constructive criticism 
offered by the personnel of the natural 
gas and petroleum industries. 

Those who have not closely followed 
the progress made in this field may 
find it rather difficult to analyze the 
methods of operation employed, and no 
doubt would be quite at a loss if for 
any reason it were necessary that they 
thoroughly understand the workings 
of a pilot operated regulator. The de- 
sign and operation of the latest types 
of regulators as well as their numer- 
ous uses will be covered briefly in this 
paper. 


Design and Operation 

The single diaphragm type of regu- 
lator is marketed in two general 
classes: First, the type in which the 
actuating pressure is opposed by a 
weighted lever, and second, the type in 
which the actuating pressure is op- 
posed by spring tension. Adjustments 
for various pressures are made either 
by adding or removinz weights from 
the lever or by increasing or decreasing 
the spring tension by means cf an ad- 
justing nut. 

When the desired wort:ne press re 
cannot be obtained in this tanner it 
then becomes either 19 
change the diaphragm or sprin’, as 
the particular case requires 


necessary 


It might be well here to kristy coun 
sider the relative merits of tie tuo 
different classes, for each hes its por 


ticular utility. The weighted tw lato: 


*Presented befcre generat meet's2 1 
Nattral Gasoline Asseciatict.. Ajtil 


By J. V. THOMAS* 


‘Natural Gas Equipment Company 


can be furnished at a lower cost. This 
feature alone recommends its use for 
certain services. For example, it is 
common practice in the oil fields to 
use the weighted lever type of regula- 
tor on wells to maintain a constant 
casinghead pressure. Wherever a 
spring loaded type is installed for this 
service, it is usually because more ac- 
curate regulation is necessary in that 
particular instance. These casinghead 
regulators are usually for very low 
pressures which permits the use of 
large diaphragm and therefore, with 
the weighted type, close enough regu- 
lation can be maintained. 

On the other hand you have all seen 
the weighted type of regulator become 
obsolete as a boiler fuel regulator. 
There are several reasons why the 
spring loaded type has succeeded the 
weighted type for this service. First, 
the heavier and faster drilling equip- 
ment now used requires immediate re- 
sponse from the boiler plant, there- 
fore finer regulation is necessary. Sec- 
ond, the increasing use of natural gas 
as an industrial fuel has made possible 
the sale of surplus gas, and greater 
regulator efficiency was demanded to 
prevent boilers from popping; to keep 
steam at the required working pres- 
sure at all times, and mainly to supply 
fuel in as even a flow as _ possible. 
This latter is of vital importance and 
yet is seldom’ considered. Rapid 
changing of firebox conditions is very 
inefficient and detrimental even though 
the steam pressure may be held cons- 
tant. Third, the long arm on the old 
style of boiler regulators was a con- 
tinual annoyance and too often did 
the firemen lend the weight of a foot 
to the lever arm to temporarily pick 
up steam. At such times the firebox 
was smothered with gas and efficiency 
was sacrificed. 

Two instances have now been cited 
in which two different types of regu- 
lators were commonly used. The fun- 
damental reasons for operators dis- 
criminating between’ regulators’ in 
these two cases are cost, and efficiency 
or accuracy. For one service, accuracy 
does not seem to be essential and cost 
is the deciding factor. For the other 
service, accuracy and efficiency are de- 
sired, therefore additional expense is 
vrarranted. 


Requirements 
To be efficient a regulator must be 
so desizned as to be practically fric- 
ion’ess It must be in perfect align- 
out anJl all chance for stem binding 


eliminated. The valve mechanism 
must be as nearly balanced as is pos- 
sible. For instance, there must be an 
even number of ports, usually two, 
having the same area. These ports 
must be so located that the difference 
in pressure of the fluid passing through 
them is exerted in opposite directions, 
thus balancing the effect of the pres- 
sure in the valve. For comparison, we 
will analyze the effect of pressures on 
a single ported valve. Consider a 
three-inch back pressure single ported 
regulator relieving fluid from 30 pounds 
pressure to atmosphere. The area of 
this three-inch valve is 7.07 square 
inches. 7.07 x 30 gives a total pressure 
exerted in one direction of 212 pounds. 
This must be opposed by an equal 
force in the opposite direction. This 
force may be either spring tension or 
a weight arrangement. Now, if there 
were a back pressure applied to the 
outlet side of this valve and it was de- 
sired to relieve this 30-pound line, the 
regulator would no longer operate at 
30 pounds back pressure because the 
actual pressure exerted in one direction 
upon the valve would only be the dif- 
ference between 20 pounds per square 
inch and 30 pounds per square inch or 
a total weight of 70.7 pounds instead 
of 212 pounds. The result would be 
that the inlet pressure which should be 
relieved at 30 pounds would build up 
to 50 pounds before the valve would 
open. At 50 pounds inlet pressure and 
20 pounds outlet pressure, obviously 
there is a resultant force of 30 pounds 
per square inch to operate the valve. 
The valve is doing exactly what it did 
before, but the pressures are different, 
and the desired results are not ob- 
tained. The inlet pressure increased 
when the outlet pressure increased be- 
cause of the design of the valve. It 
was originally built to function on the 
difference in pressure; that is, the dif- 
ference between 30 pounds and atmos- 
phere, and may be relied upon only 
when these conditions prevail. 

With the two ported. or four ported 
valve the effects of the line pressure 
are balanced and the forces actuating 
the valve are applied externally to the 
valve stem. It is therefore of great 
importance that the valve mechanism 
be balanced. 


Pilot Operated Regulation 
There are still other uses for regu- 
lators which demand even closer veg- 
ulation than can be obtaineed with the 
most accurate single diaphragm type. 
The pilot operated regulator has been 
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<RUSCON 
BUILDINGS 


OF COPPER STEEL 
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For Use in Natural Gas Gasoline Plants 


Vacuum Plants, Compression Plants, Machine Shops, 
Refrigeration Plants, Pump Houses, Laboratories, Garages 


These permanent, non-combustible buildings can be shipped to you im- 
mediately right out of stock. They consist of standardized units of rust- 
resisting copper steel and are easily and quickly erected. Should it become 

; necessary to change your plant location, these buildings by Truscon can be 

: readily dismantled and re-erected elsewhere without loss. They are by far 
the most economical and practical construction for the money invested. 
Truscon Buildings are being used throughout the Oil Industry for a wide 
variety of purposes. Suggestions, information and estimates for a single 
building or an entire plant individualized to your exact requirements fur- 
nished without obligation. 


s. 


Write for Booklet on Truscon Buildings in use 
in the Oil Industry. 


TRUSCON STEEL COMPANY, Youngstown, Ohio 


Established 1903 


: Warehouses and Offices in all Principal Cities. 
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designed to accommodate such stren- 
uous service. 

There are several different applica- 
tions of the pilot arrangement but the 
basic principle is the same in all cases. 
Any pilot operated valve consists of 
two regulators. The main regulator 
which is installed in the main line and 
an auxiliary pilot regulator; the dia- 
phragm of the pilot regulator being 
connected to the main line. The pres- 
sure on the diaphragm of the main 
valve is actuated entirely by the pilot 
mechanism. There are two ways in 
which this pilot principle may be ap- 
plied. 

To clearly set forth these two meth- 
ods, we will refer to the accompany- 


ing sketches. Figure 1 represents the 
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‘ FIG. | orifice or a needle valve slightly 
oa A cracked. 
= Assuming this arrangement is to 











” 


method wherein the pilot regulator “1 
admits the pressure to the main dia- 
phragm “B” of regulator “2,” and 
when closed the pressure is relieved 
through a fixed opening “C”. This 
fixed opening may be either a small 


For 
gas andoil 
engineers 


a ee LEAD 


SEAL in threads and joints 
made possible by Merco 
Pipe Joint Compound. Fine 
METALLIC LEAD in 
suspension in a_ vehicle 
forming a compound readi- 
ly applied with a_ brush. 
Something different from 
the old graphite mixtures. 
Merco Pipe Joint Com- 
pound is insoluble in oils, 
gasoline or acid. 

Heat makes the joint tight- 
er. 

Packed in convenient sizes 
and manufactured ready for 
use. Send for sample. 


THE ALLOYS COMPANY 


Subsidiary of Tue Merritt Company 


121 Second Street, San Francisco, California 
FOR SALE BY 


The Republic Supply Co., B. V. Emery & Co., Inc. 


Continental Ol Blidg., 216 E. Brady Street, 
Denver, Colorado Tulsa, Oklahoma 


Greene Brothers, R. J. Glendinning & Co., 
524 Seventh Street, 601 Newhouse Bldg., 
Wichita Falls, Texas Salt Lake City, Utah 


Robert M. Hartwell Co., Inc., 353 East 2nd St., Los Angeles, California 





maintain a constant back pressure of 
60 pounds, the operation would be as 
follows: When pressure tends to fall 
below 60 pounds, total force exerted 
on diaphragm “A” decreases, thus ef- 
fecting a slight movement of the pilot 
valve “X” in the direction of “A” 
caused by a mechanical force either 
weighted lever or spring tension, 
whichever the case may be. In these 
illustrations, we will assume that the 
pressure exerted upon the diaphragm 
is opposed by spring tension. This 
movement of valve “X” in the direc- 
tion of “A” we will say closes valve 
“X,” thus preventing any flow of fluid 
to diaphragm “B.” Whatever pressure 
was contained in diaphragm “B,” due 
to “X” being partly open, will then be 
relieved through fixed opening “C.” 
This decrease in pressure on dia- 
phragm “B” permits the spring tension 
to move valve “Y” in the direction of 
“B” until closed. When valve “Y” 
commences to close, thus diminishing 
the flow of fluid being relieved, the de- 
sired 60 pounds will immediately be 
restored. 

Conversely, if the 60-pound pressure 
tends to increase this added weight on 
diaphragm “A” compresses spring and 
moves slightly in direction of “X,” thus 
slightly opening “X” and admitting 
some of the 60-pound fluid into dia- 
phragm “B.” The pressure on dia- 
phragm “B” increases or decreases as 
the relation of the area of “X” to 
constant opening “C” increases or de- 
creases. As the pressure on diaphragm 
“B” increases it compresses its oppos- 
ing spring force and moves in the di- 
rection of “Y,” thus opening “Y” and 
maintaining the desired pressure. 


FIG. 2 
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In Figure 2, the pilot valve “X” gov- 
erns the bleed from diaphragm “B,” 
and the fixed opening “C” is on the in- 
let to diaphragm “B” instead of outlet. 
In other words, there positions are re- 
versed and the operation is as follows: 
Assuming the same conditions as in 
Figure 1, and assuming that valve “Y” 
moves downward to close—because 
obviously if the pilot valve is regulat- 
ing the outlet instead of the inlet, then 
the action of either the pilot valve or 
the main valve must be reversed to 
compensate—we will assume the ac- 
tion of the main valve is reversed and 
closes when valve moves down instead 
of up as in Figure 1. 

When 60 pounds pressure tends to 

(Continued on page 90) 
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be TRANSIT IGHEST TRANSIT 
a- Single Steam Hot Oil FA, oe Se er oe ne 
on Pump with forged steel fluid with forged steel fluid a pod 
of cylinder and water-cooled Hot GASOLINE ders and water-cooled Hot ou 
ng Oil Type stuffing Lox. Type stuffing boxes. Twin 
1g single” means that two single steam 
e- “ Built in different combinations of WELD pumps are connected together. Their 
steam and fluid cylinders to work operation is controlled by a synchroniz- 
against 150 to 800 lbs. pressure and ing device, a part of the valve motion of 


e will handle hot oil up to 800° F. the pumps. 

n 

d A solid steel forging is machined to form Either of the two single pumps is made large 
s the fluid end. Tongue and groove flanged enough to handle the capacity required at nor- 
S 
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mal speed. When running together, or synchro-~ 
nized, they operate at approximately one-half 
normal speed. Thus we obtain an easy run- 
ning, slow speed, long stroke and conse- 

auently leng-lived machine. 
Through this synchronizer control 
either pump can be shut down at 
will. Immediately and automat- 
ically on shutting down either 
pump the other pump doubles 
up both in speed and capa- 

city. 

Hot oil up to 1000° F. 






openings packed with sheet alimirurn gaskets, 
insure against leaks; and furthermore in order 
to prevent any possible leakage at the piston 
rods, we make a very deep, water jacketed 
stuffing box, so deep, that the hot part 
of the rod never runs up into the pack- 
ing, much less into the open air. 
Two sets of packing and a lantern 
gland insure against leakage. 
This is common to all pumps 
illustrated on this page. 

can be handled at 


NATIONAL , 
TRANSIT TRAN Sli T Vertical Triplex Power Pump for hot “ae tg 


oil up to 750° F. and to 1050 lbs. working pressure. Normal capacity 







Pump & 170 barrels per hour. This type of pump has many advantages for this DISTRICT 
Machine Co important work. (a) Small floor space. (b) Weight of fluid plungers is sus- OFFICES 

y pended vertically from the crankshaft, thus relieving the packing of this weight. New York 
OIL (c) Three fluid cylinders insure that pulsation is reduced to the minimum. (d) Exact Philadelphia 
CITY, nietering, no short stroking. ln 
PA. The fluid end is machined from a solid forged steel billet, the only material we consider strong a 


enough and safe for high temperature oil. Tulsa 


The fluid plunger stuffing boxes are extra long, water-cooled, and fitted with two sets of packing and a lan- 
tern gland. With this arrangement no stuffing box leaks are possible. 
Prints, photographs and bulletin on request. 
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Action of Suifur Monochloride on 
Petroleum Hydrocarbons 
(Continued from page 62) 
the undistilled portion turned brown 
and the temperature rose suddenly. 
The distillate was colorless and con- 
tained no sulfur, but gave a distinct 
chlorine reaction. Sublimed | sulfur 

could be seen in the flask. 

Light Kerosene Fraction (distilling 
between 200 degrees and 225 degrees 
C.)—The sulfur chloride treatment 
was carried out between 100 degrees 
and 150 degrees C. Apparently no 
change occurred. However, the distil- 
lation of the product freed from sulfur 
chloride gave fractions that were 
somewhat different from those of the 
original sample. About 13 per cent 
went over below 200 degrees C. and 
about 12 per cent above 225 degrees 
C. The distillation was colorless until 
the temperature reached 230 degrees 
C. From this point the temperature 
rise was rapid and the distillate be- 
came yellow. The fraction below 230 
degrees C. was found to-contain chlo- 
rine but no sulfur. The yellow distil- 
late contained both, but the sulfur may 
have been carried over mechanically 
with the distillate. 

Higher Boiling Fractions—The high- 
er boiling fractions gave similar re- 
sults. 

Diisoamyl was found to occupy a po- 
sition between the saturated and the 
unsaturated hydrocarbons. At ordi- 
nary temperatures there was no sign 
of reaction, but a continued heating at 
100 degrees C. and higher with an 
equal volume of sulfur chloride re- 
sulted in a marked reaction. Hydrogen 
chloride escaped slowly, and after 6 
hours of heating the color of the mix- 
ture became dark brown. After cool- 
ing, monoclinic sulfur crystallized. 
The same amount of sulfur chloride as 
before was added and the mixture 
heated for 6 hours more. Hydrogen 
chloride developed and _ the liquid 
turned black. A tarry substance sep- 
arated similar to that in the case of 
amylene. The sulfur crystallized in 
rhombic form. 


Nature of Reaction 

This incomplete analysis of the ac- 
tion of sulfur monochloride shows an 
outstanding difference between the be- 
havior of saturated and_ unsaturated 
hydrocarbons. The sulfur monochlo- 
ride is a general reagent for the unsat- 
urated chain. It reacts even with such 
low-boiling members as amylene. The 
slow and moderate action on saturated 
straight chains is essentially different. 
It is probably a mere chlorination of 
the following type: 


aT ee ee Se ee pee pe 
i Te, i oo 
H|H| H H HCG HS 
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The paraffin hydrocarbons with side 
chains give the same type of reaction 
when moderately heated, but the re- 


action rate is higher. By continued 
heating to a higher temperature, prob- 
ably two neighboring carbon atoms 
lose a molecule of HCl and form a 
double bond: 


RH H R ClH R H 
~ | ee 4 | 

pe 2 a (a c=C— 
R H R H R 


Furthermore, the resulting compound, 
like other unsaturated hydrocarbons, 
undergoes polymerization and conden- 
sation. 


The nature of these latter reactions 
could not be established, but Meigs’ 
ideas about sulfur compounds and 
their condensation and polymerization 
do not seem very probable. The fact 
that a considerable amount of sulfur 
crystallizes from the reaction product 
shows that here also the action of sul- 
fur monochloride probably consists in 
chlorination and the subsequent for- 
mation of a double or triple bond. The 
condensation probably occurs between 
two molecules, with elimination of hy- 
drogen chloride. Meigs himself points 
out the possibility of triple-bond for- 
mation, and this reaction seems very 
probable: 


—C==C— fo et ore 
'H| | 
|Cl| |Cl| 
a 


This reaction might immediately pro- 
duce the triple bond, or at lower tem- 
perature chlorination might occur, 
with subsequent removal of hydrogen 
chloride: 
a (a ew 
| | 
Cl H 


Guthrie. describes an addition com- 
pound of sulfur monochloride and 
“amylene” analogous to mustard gas. 
It would be conceivable that whenever 
sulfur monochloride acts on unsaturat- 
ed hydrocarbons a similar product is 
primarily formed which decomposes by 
heating. However, the unsaturated hy- 
drocarbons, with the increase of the 
carbon atoms, react more and more vi- 
olently, and thus the formation of such 
a primary addition product is improb- 
able. 

Tests for Degree of Unsaturation 

Meigs developed a method for de- 
termining the hydrogen chloride as one 
product of the reaction and proposed 
to use it as a comparative test for bi- 
tuminous substances. Since the reac- 
tion has been shown to be more gen- 
eral, it could serve as a basis of a test 
for unsaturated hydrocarbons. This 
test might be worked out along two 
different lines, one being a modifica- 
tion of Meigs’ method. 

Method I—Meigs stated that the ac- 
tion of sulfur monochloride is a “time 
reaction,” since the evolution of hy- 
drogen chloride continued for many 
hours without stopping. The above 
observations show that in a mixture of 
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saturated and unsaturated hydrocar- 
bons the latter react vigorously and 
cause the major part of the reaction. 
The saturated compounds or, better, 
the saturated chains react slowly and 
are responsible for the “time reaction.” 
Therefore the test should be carried 
out in such a way that after the main 
reaction and a subsequent heating for 
a definite short period the absorption 
of the hydrogen chloride is stopped. A 
solvent is necessary for higher frac- 
tions or crude oils, since they react 
too violently if mixed direct with sul- 
fur monochloride. Meigs used carbon 
disulfide for this purpose, but carbon 
tetrachloride, or another chlorine de- 
rivative with a higher boiling point, 
seems to be preferable, irrespective of 
the fact that carbon disulfide reacts 
with sulfur monochloride. This is un- 
questionably true for the liquid which 
has the function of absorbing the sul- 
fur chloride vapors which would hy- 
drolize in water: and increase the 
amount of absorbed hydrogen sulfide. 
Meigs was obliged to use water as ab- 
sorbent for the hydrogen chloride 
since the carbon disulfide vapors would 
react with the alkali. By the substitu- 
tion of a chlorine derivative for the 
carbon disulfide, sodium hydroxide 
could be used without fear. 

This is one method which was tried 
in a few cases. It turned out to be 
practicable and gave comparative re- 
sults. A more thorough study is ne- 
cessary to decide its value in compari- 
son with other methods. 


Method II—A few experiments were 
carried out in another direction for the 
purpose of developing a testing method. 
The petroleum fractions were dissolved 
in carbon tetrachloride and mixed with 
about half as much sulfur chloride. 
The mixture was refluxed on a water 
bath for two hours. About an equal 
amount of water was added to the re- 
action mixture to hydrolize it and this 
mixture was then slowly neutralized 
by sodium hydroxide. The whole mass 
was washed with carbon tetrachloride 
in a separatory funnel. After remov- 
ing the alkali layer the content of the 
funnel was washed with water until 
neutral. The carbon tetrachloride was 
driven off and the residue distilled at 
an absolute pressure of 30 mm. of mer- 
cury. The lowering of the boiling 
point was taken into account in deter- 
mining the end point of the distillation. 
This corresponded to the higher limit 
of the original range of the fraction. 
Both distillate and residue were weigh- 
ed. Either the amount of the residue 
or that of the distillate subtracted from 
the original quantity of the petroleum 
sample could be used as a comparative 
basis for the degree of unsaturation. 


This is a second method which 
seems to be especially useful for test- 
ing lower fractions, since there is a 
considerable difference between the 
boiling range of the unchanged part of 
the fraction and that of the polymer- 
ized or condensed products. 
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Stacks That Endure 


NTO the stream of industry each Neither the desire to please nor the 
year there come a number of new willingness to work nor the perfect 

businesses ae : ee 
ee facilities will take the place of this 
Some start small and through hard as : 

‘ . ; ability to serve. It is the test of con- 
work and careful planning manage to ‘1 
survive. Profits are ploughed back 
into the business. 


tinuing in business. 


Wyatts, developing steadily with 


Others Start with full grown fac- the Southwest and keeping contact 
tories and with capital massed to ih the: beet cinetvios - hes 
keep things going. Profits are to be hati golly? ating WEP ea ER 
forced proved its fitness to belong. To es- 


tablished industries and to those just 
starting, a service of fabrication in 
steel and tin and other metals is of- 
fered on the basis of past perform- 


But whether the payroll is scraped 
on a Friday or whether it’s assured 
months in advance, a business to en- 
dure must serve its customers and 
serve them well. ances. 


Steel Smoke Stacks 
All over the Southwest are steel stacks 
erected by Wyatt. Some are guyed— 
others are self supporting. Some are 
over 300 feet high. 


WYATT METAL & BOILER WORKS 


DALLAS, TEXAS 














Mention Where You Saw the Advertisement 









































‘84 THE REFINER AND NATURAL GASOLINE MANUFACTURER 





to 
“N 


JULY, 19 


Measurement of Bloom of 
Lubricating Oils 


By L. M. HENDERSON and H. C. COWLES, JR.., 
Atlantic Refming Co., Philadelphia, Pa. 


The 


the color of a mineral oil observed 
by reflected light with such expres- 
sions as “pea green,” “olive green,” 
“blue green,” and the like. Such terms 
are subject to loose interpretation by 
different observers. It is not possible 
to specify with any great precision the 
reflected color—i. e., bloom, of an oil 
by such terminology, or to indicate ac- 
curately the smaller variations in dif- 
ferent lots of a given oil. The situation 
has led to a search for a numerical ex- 
pression. It does not seem feasible to 
match the bloom of lubricatnig oils 
with the colors of solutions of organic 
dyes or mineral pigments. 
The Ives tint photometer has been 
used in many industries for measuring 


iF HAS been customary to describe 





FIGURE 1—MODIFIED IVES TINT 
PHOTOMETER 


the reflected co!or of opaque bodies and 
this instrument offered possibilities for 
the measurement of the bloom of oils. 
An attempt was made to use it in the 
same manner as it is used for measur- 
ing the colors reflected by opaque .ob- 
jects. <A crystallizing dish containing 
the oil was placed on a black surface 
and the colors reflected from the oil 
were determined. The light did not 
strike the surface at a_ satisfactory 
angle. Readings on the photometer 
scale indicated almost equal absorption 
of all the spectral colors and showed 
that not more than 3 per cent of the 
light striking the oil surface was re- 





*Reprinted from Industrial and Engineering 
Chemistry January, 1927, and presented before 
divisig# of Petroleum Chemistry of the Amer- 
ican Chemical Society at Philadelphia, 5 to 11, 
1926. 


flected. From the results thus obtained, 
it was evident that the light falling on 
the oil surface must have about thirty- 
two times the intensity of the light 
originally supplied in the apparatus. 
The light rays must strike the oil at 
such an angle as to reflect the maxi- 
mum bloom colors through the eye 
piece of the tint photometer. 


Modification of the Ives Tint 
Photometer 

Figure 1 shows the tint photometer 
as modified for the determination of 
bloom. A sheet metal septum A, was 
fitted into the light chamber to prevent 
the light from the photometer lamp 
striking the oil. An auxiliary lamp, B, 
was installed so that a beam of light 
might be cast on the surface of the oil 
at an angle of 45 degrees. This lamp 
was placed in a metal tube approxi- 
mately 7.66 cm. in diameter and 22 cm. 
long, which was adjusted in such a 
manner that its lowest point was 19 
cm. above the table top. When an aux- 
iliary lamp was used of such power that 
the light reflected from the oil surface 
was 32 times as great as originally sup- 
plied by the photometer lamp, the oil 
heated too rapidly. It was therefore 
necessary to interpose a screen with a 
density of 0.6 in the path of the rays 
from the photometer lamp. This per- 
mitted the use of an auxiliary lamp of 
about one-fourth the intensity that 
would otherwise have been required. 
Wrattan Neutral Filters were used as 
screens because they can be duplicated 
with sufficient accuracy and are easily 
obtained. 

The spectrum of the auxiliary light 
must closely approximate that of the 
photometer lamp. The ordinary 75- 
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watt Madza bulb proved auite sat- 
isfactory. Table I shows the effect of 
variations in the illumination and ele- 
vation of the oil surface. 
light shows appreciably less bloom 
than the open Madza, while a narrow 
slit of light is of no advantage. The 
best resuits were obtained with an ele- 
vation of the oil surface at approxi- 
mately 16.5 cm. and with the lowest 
point of the light tube 2.5 cm. higher. 

The auxiliary lamp was standardized 
in somewhat the same manner as the 
regular photometer lamp save for cer- 
tain details which are enumerated be- 
low. The surface of the horizontal 
magnesia block was raised to a level 
17 cm. above the bottom of the tint 
photometer, and the lower edge of the 


A STRAW OIL @ 25°C 
B CYLINDER OL @ 25°C 
C S50%A+S0%8 @ GS°C 


D SOMAtSONB @ 25°C 
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FIGURE 3—EFFECT OF BLENDING 


lamp tube placed approximately 3 cm. 
above the magnesia block. A _ neutral 
filter with a density of 1.5 was then 
inserted at D in the path cf the rays 
from the auxiliary light, the filter of 
0.6 density remaining in the path of the 
rays from the photometer lamp, at D. 
The end of the metal tube was moved 
toward or away from the magnesia 
block until the field of light in the eye 
piece balanced that of the standard 
lamp.. The magnesia block was main- 
tained at such elevation as would give 
maximum reflection. A pointer which 
had been attached to the side of the 
photometer was then brought into con- 
tact with the top of the magnesia block 
and its position fixed. 


Type of Conta‘ner 

Considerable difficulty was experi- 
enced in securing a container for the 
oil which would reflectlittle or no 
light. Of those tried, the most satis- 
factory was a crystallizing dish (40 
mm. deep) which had been sand blast- 
ed inside and out and then painted on 
the outside with a dead black lacquer. 
Even this container reflected a small 
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Own Transportation 


Worries to Contend With 


A leasing arrangement with the North American 
Car Corporation gives you exclusive rights to as many 
cars as your shipping demands; assures you of the 
most modern type of car; gives you the full advantages 
of car ownership without its disadvantages, for any 
desired period from one trip to ten 


If you have not yet investigated 
the advantages of North American 
Leasing Service you owe it to your- 
A large variety $ 
of tank cars, refrigerator cars and 
Palace poultry cars is at your service. 
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| The Indian Carried Hi 
Equi t 
But He Had None of These 
g ; ‘ : 
i The Indian had a simple solution to his transporta- 
{ tion problem. The birch-bark canoe carried him and 
? : his goods until a portage was necessary. Then he 
1 wore his canoe like a hat and carried it! 
n But times were different then, as you will agree. 
s The Indian had no interest or taxes to think about; vears. 
depreciation on his transportation equipment was neg- ; 
ligible, up-keep nothing, obsolescence unheard of. 
l It is because these things enter so prominently into 
4 modern transportation equipment that leasing service self to do so now. 
P has become an important gear in the nation’s freight- 
carrying machine. 


Car Shops: Chicago, Coffeyville, Kans., Tulsa, North Judson (Ind.) 


Export Terminal: 


a 


NORTH AMERICAN CAR CORPORATION, Executive Offices, Chicago, Ill. 


Bulk Oil Warehouses: Chicago, Tulsa 


New Orleans, Galveston 


Noth Omericam 
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amount of white light. It must be 
noted that in using a container of the 
above type, the color measured was 
that reflected from an oil-air interface. 
Colors reflected from this surface were 
found to be somewhat different from 
those reflected from an oil-glass inter- 
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FIGURE 4—OLIVE OIL AND MINERAL 
OIL 


face. Oa account of obvious difficul- 
ties in the use of the oil-glass interface 
and the different color absorptions en- 
countered with various glacses, the oil- 
air interface was adopted as the stan- 
dard. 

Most lubricating oils are quite trans- 
parent to red but rather opaque to the 
blue rays. Consequently, in the case 
of pale oils the amount of red which is 
reflected from the oil-air interface is 
augmented by the red rays reflected 
from the inner surface of the container, 
while the amount of blue reflected re- 
mains unaltered. This condition 
changes the shape of the bloom curve. 
To reduce this error to a minimum, 
the depth of the oil layer under ob- 
servation was made as great as prac- 
ticable for convenience, 35 mm. Table 
II shows the variation in bloom with 
increasing depth of oil. 


Determination of the Bloom 

To determine the color reflected 
from the surface of an oil the neutral 
filter of 1.5 density at D and the mag- 
nesia block are removed. The oil, 
which is contained in a black crystal- 
lizing dish, is placed on the adjustable 
table and raised until the surface of the 
oil touches the pointer. The series of 


color filters is then inserted in the slot 
of the eye-piece and the absorption of 
each color read on the instrument’s 
scale. The absorption thus noted is ex- 
pressed as the common logarithm of 
1 
—. For example, if 25 per cent 
reflection 
of the light is reflected, the absorption 
is equal to 0.602. The observations 
were made upon the oils at a temper- 
ature of approximately 35 degrees C. 
and in a dimly lighted room. 
Inasmuch as a filter cf density 1.5 
was in the path of the light from the 
auxiliary lamp when it was standard- 
ized against the photometer lamp and 
this filter was removed when the bloom 
of the oil was measured, each absorp- 
tion value given in this paper is 1.5 
less than the true absorption by the cil. 
The figures given are the instrument 
scale readings. If absolute absorption 
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FIGURE 5—GREEN OILS 


is desired it is only necessary to add 
1.5 to these values. 


Influence of Temperature on Bloom 


Figure 2 indicates the influence of 
temperature on the readings, particular- 
ly in the case of paraffin distillates. 
At higher temperatures these oils re- 
flect less of all the colors, with the least 
change in the blue, but upon cooling to 
the original temperatures, they assume 
their original blooms. The colors re- 
flected by cylinder oils vary but little 
with change in temperature, as shown 
in Table III. The blooms of these oils 
have been expressed graphically by 


JULY, 1927 


plotting the common logarithm of 
1 

- as ordinate against the color 
reflection 
of each light filter as abscissa. As a 
matter of fact, it is the average wave 
length of the maximum transmission of 
each of the light filters that has been 
plotted on the abscissas. This accounts 
for the unequal spacing of the spectral 
colors in the graphs. 


Effect of Blending 


A mixture of equal parts of a decid- 
edly blue distillate and a bright green 
cylinder oil gave a green blend closely 
approaching the reflected color of the 
cylinder oil. In common with cylinder 
oils, the bloom of this blend was but 
little affected by rise in temperature. 
The modification of the b!oom of a 
light motor oil by the addition of olive 
oil in an amount equal to four times 
its volume was comparatively slight 
and quite disproportionate to the 
amount of mineral oil in the blend. 
Figures 3 and 4 show the bloom of the 
two blends in comparison with those 
of their constituents. 


Results of Bloom Determinations 


A number of 4-cunce sample bottles 
of oil were inspected for their bloom 
and classified as they <ppeared to the 
eye. The classifications were green, 
blue-green, and blue oils. The fourth 
class included oils which had been sun 
debloomed and those commonly con- 
sidered b‘oomless. The first three 
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FIGURE 6—BLUE-GREEN OILS 





Table I—Effect of Height of Oil Surface, Auxiliary Light, 


Table II—Variation in Bloom. Due to Variation in Depth 





and Direction of Light Rays on Bloom Readings of Oil. 
Red paraffin oil Depth of Oil Absorption 

aa Oil Mm. VB BG G Y Oo R 
SEze, 3 r A 0.3 0.81 0.81 0.79 O81 ... 0.80 
ec ass x g \ Pe A 12 1.02 1.02 0.99 1.00 ~ 1.01 1.08 
Bee eb ute wee Absorption A 24 0.98 1.07 1.01 1. 1.02 1.07 
22654 m5d6 B50 8 =vB_ BG G Y R A 36 0.99 1.08 1.01 1.00 107 1.13 

45 13.25 165 0.31 0.10 0.035 0.065 0.125 B 24 0.66 0.79 0.80 048 0.85 0.84 

30 16.5 19.0 0.49 0.42 0.41 0.53 0.62 B 36 0.76 088 0.95 1.04 1.06 1.10 

60 16.5 19.0 0.48 0.44 0.41 0.54 0.59 & 24 1.25 125 1.08 082 0.71 0.71 

20 21 23.5 0.52 0.47 0.50 0.60 0.68 c wid S. sae i. me he -. P| 

246 057 050 049 062 0.70 _Awlight distillate, 1.75 N.P. A.; iltered oil, 1 N.P.A; 

Filtered cylinder oil 

45 15.25 16.5 0.31 0.10 0.035 0.065 0.125 

45 17.8 19.0 Impossible 

45 17.8 20.3 0.31 0.115 0.040 0.075 0.18 Tablt I1I—Variation in Bloom of Cylinder Oil with 

45 20.3 23.0 0.38 r04 0.12 ria 0.25 Temperature 

45a 178 20.3 0.55 ee a an Hesipesiaiads 

Average wave length of maximum transmission of each color filter: of Oil Absorption 
VB—Violet-blue 450uu Y =Yellow 575 Oil *<..3.V2 BG G Y R 
ee ._ a Filtered cylinder 25 0.54 0.31 0.23 0.27 - 0.46 


G =Green 540 


*Ground glass D= 0.58 at end of tube. 


O =Orange 630 


Filtered cylinder 


60 0.58 035 0.27 0.30 0.50 
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“Steel Plate Work by Biggs” 


That line in your specifica- 
tions is the best assurance 
you can have of prompt de- 
livery and trouble-free serv- 
ice. 

Only a plant backed by 
such extensive experience 
and modern manufacturing 
facilities as Biggs has, can 
successfully produce the 
highly specialized equip- 
ment required by the oil in- 
dustry. 

Throughout its entire forty 


year history, this organiza- 
tion has constantly held fast 


to the principle that the cus- 
tomer must be completely 
satisfied at all times. 


Perhaps that fact—rather 
than the reasonableness of 
its prices — is responsible 
for the ready acceptance of 
Biggs oil field equipment. 


When you order tanks, 
stills or other heavy steel 
plate work from Biggs you 
can cease worrying about 
the result. ‘““Tank Work by 
Biggs’”’ means made right 
—always tight. 


Let us send you a copy of “What Biggs Does 
and How.” It takes you on' a quick, interesting 


trip through the Biggs plant. 


No obligation, of 


course—just mail the coupon. 


THE BIGGS BOILER WORKS COMPANY 


General Offices and Works: 


Akron (25), Ohio 


Eastern Sales Office: 300 Madison Ave., New York City 
Chicago Office: 35 S. Dearborn St. 


Biggs 
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TRADE MARK REGISTERED 






TANKS AND GENERAL 


) STEEL PLATE WORK |’ tee ee Ae 


for the Oil Industry 
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Manufacturers of 


Pressure Stills for Cracking 
Process 


Fractionating Towers 

Dephlegmating Towers 

Bubble Towers 

| Heat Exchangers 

Agitators 

Steam Stills 

Crude Stills 

Condenser Boxes 

Run Down Tanks 

Blending Tanks 

Hemispherical Tanks 

Blow Cases 

Acid Tanks 

Compounding Kettles 

Storage Tanks to 80,000 Bar- 
rels 


Smoke Stacks and Breechings, 
etc. 


























This coupon entitles you to a 

pictorial trip through the 

Biggs plant. Mail it today. 

| tHE BIGGS BOILER WORKS 
COMPANY, 


| Akron (25) Ohio F 
Please send us, without obliga- 


| tion, a copy of “What Biggs Does 
and How”. 
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groups are shown in Figures 5, 6, and 7. 
The few cases in which the graphs in- 
dicate a somewhat different bloom from 
that which was apparent to the eye is 
due to the change from an oil-glass to 
an oil-air interface. In Figure 8 it is 


is 
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FIGURE 7—BLUE OILS 


shown that the deblooming of an oil 
greatly increases its ability to absorb 
blue light. These oils, in common 
with fatty oils, give a reflected color 
similar to their transmitted color. 


The reflected colors of asphalt and 
medicinal white oil (dark gray with a 
blue-green tint) are quite similar. It is 
probable that a container more nearly 
black than the one available at present 
would show the white oil to be as dark 
as the asphalt when viewed by reflect- 
ed light. In general, the light distill- 
ates are darker by reflected light than 
are the cylinder oils. 


As is the case with all colored ob- 
jects, the reflected color of an oil is in- 
dicated by the relative absorption of 
the different colors of white light. The 
shape of the curves here presented in- 
dicates the bloom of the oil by showing 
the relative amounts of the five princi- 
pal colors. The steepness of the curve 
on each side of the color least absorbed 
shows the brightness of the color, or in 
other words, shows how nearly mono- 
chromatic the color is. For example, 
a curve with a deep trough in the green 
shows a bright green, while the curve 
for another oil, which is predominant- 
ly green, may be more nearly horizon- 
tal and if so represents a dull gray- 
green bloom. Furthermore, two bloom 
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FIGURE 8—DEBLOOMED AND BLOOM- 
LESS OILS 


curves may have the same shape but 
one may lie higher than the other. If 
such be the case, the two oils reflect 
the same color, but the one correspond- 
ing to the higher curve is darker be- 
cause if reflects less light. In addi- 
tion to the values of reflection at var- 
ous wave lengths, the value of the total 
reflections may be obtained with the 
instruments. 


Alamitos Plant Starts 
Operation 


Los Angeles—The “Alamitos” absorp- 
tion gasoline plant of the General Petro- 
leum Corporation was recently started op- 
erating. The plant is of the Campbell 
“Oil Froth” type, and was completely con- 
structed and placed in operation in 35 
days. The equipment consists of two 
Campbell absorbers of a new size, namely, 
seven feet in diameter, and have a ca- 
pacity of seven million cubic feet of gas 
daily for each tower, and are capable of 
overload to the extent that the plant may 
produce 25,000 gallons of gasoline daily 
with its present equipment. There are 
several new features incorporated in the 
construction of this installation, one of 
them being the adjustable devices con- 
trolling the water spray over the cooling 
coils. The cooling coils are constructed 
with welded return bends. The water 
sprays are adjusted by two central control 
levers so that the water may be directed 
to overcome the deflection of direction 
caused by varying wind velocities. Each 
lever adjusts the sprays on one side of the 
cooling tower. 


The new “Alamitos” plant is operating 
under the supervision of J. W. Scott, su- 
perintendent of operation; J. L. McMahon, 
superintendent of the Southern division, 
and H. W. Havins, plant foreman. 


Enlarge Plant 


San Angelo, Texas.—Daily crude ca- 
pacity of the San Angelo Refining 
Company’s skimming plant located 
near this city will be 1500 barrels upon 
the completion of enlargements early 
in July. This plant is handling about 
700 barrels of West Texas crude daily, 
receiving same via tank cars, and is 
marketing the bulk of its products lo- 
cally. It is one of the few skimming 
plants in Texas located off pipe line 
facilities and removed considerable dis- 
tance from oil fields that is operating 
egularly. 


Cross Cracking Units Put 
In Operation by T. P. 


Fort Worth—The new Cross cracking 
unit, with capacity rated at 1000 barrels 
at the Fort Worth refinery of the Texas 
Pacific Coal & Oil Company, was started 
in operation during the first part of June. 
This unit is the second of its kind in the 
United States, the first installation being 
in operation at Providence, R. I., at the 
refinery of the Standard Oil Company of 
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New York. With this type of unit raw 
crude oil can be charged to the still and 
along with the removal of gasoline, both 
gas oil and fuel oil can be taken off at 
the one operation. The cracking unit may 
be charged with either crude, gas oil or 
fuel oil. Specially designed hot oil pumps 
are installed. 


Through the installation of a Gray poly- 
merizing tower, installed for vapor phase 
treating of the gasoline in the unit, this 
product may be taken off as finished 
gasoline, requiring no redistillation. Chief 
among the list of auxiliary equipment is 
a vapor recovery plant which has been 
installed to extract the valuable compc- 
nents of the so-called uncondensable va- 
pors. It is planned to extract about 1000 
gallons of gasoline daily through the va- 
por recovery plant, and to employ the 
dry gas leaving this plant for fuel pur- 
poses under the Cross unit. 


Refinery Will Operate on 
Panhandle Oil 


Amarillo, Texas. — Dorsett Carter 
and associates of Amarillo are organ- 
izing a new company to be known as 
the Texarillo Refining Company, to 
construct a 5000 barrel daily capacity 
skimming plant near Amarillo at an 
estimated cost of $200,000. This plant 
will operate exclusively on Panhandle 
crude, which will be delivered from the 
field via the Pantex Pipe Line Com- 
pany’s six-inch line. This plant will 
be equipped with the Rowsey process, 
which has been particularly successful 
in handling the sulphur and water con- 
tent of the Panhandle crude. 


More Dubbs Units Being 
Installed 


Chicago—Universal Oil Products Com- 
pany announces that the British American 
Oil Refineries, Limited, Toronto, Ontario, 
Canada, will install one 1000-barrel Dubbs 
cracking unit immediately. 


Two Unit Plant 


Los Angeles—Geo. F. Getty, Inc., 
has recently completed the installation 
of a two unit gasoline absorption plant 
at Alamitos Heights, Long Beach, 
which will handle the gas production 
from the company’s own wells, and a 
number of other wells in the immedi- 
ate vicinity. A new company has been 
formed, Geo. F. Getty Gasoline Com- 
pany, for the purpose of handling the 
gasoline production separately from 
the production of crude oil, and this 
company will direct the operations of 
the plant at Alamitos Heights and the 
gasoline plant at Santa Fe Springs, 
which the producing company has been 
operating for a number of years. The 
new plant is located at Eighth and 
Ultimo Street, and has a rated capa- 
city of around 5000 gallons of gasoline 
per day. 
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Pressure Regulation As Applied to the Gasoline Industry 


increase, slightly greater force is ex- 
erted on diaphragm “A”; this over- 
comes the resistance of the spring ten- 
sion and diaphragm “A” moves slight- 
ly in direction of “X,” thus opening 
“X” and relieving the pressure from 
diaphragm “B.” As pressure is re- 
leased from diaphragm “B,” spring 
tension opens valve “Y” sufficiently to 
maintain the desired 60 pounds. Con- 
versely, if the 60 pounds pressure 
tends to decrease, valve “X” starts 
movement toward “A” and checks the 
flow from diaphragm “B.” Pressure 
then builds up on diaphragm “B” 
through fixed opening “C.” This in- 
crease in the main diaphragm ‘pressure 
overcomes the resistance offered by 
spring tension and starts closing valve 
“Y,” checking volume of fluid passing 
in order to maintain the desired 60 
pounds. 


One manufacturer mzy so closely in- 
corporate the two units that one is an 
integral part of the other, or he may 
deviate considerably in the travel of 
the fluid to and from the pilot valve. 
Another may incorporate the use of 
weights while others use springs but, 
in any case, the fundamental principle 
is identical. The sketches submitted 
and the outline are merely to illustrate 
this principle. They represent the ba- 
sic formula in which a number of the 
quantities are variable. With the use 
of this method of regulation, extreme- 
ly accurate results may be _ secured. 
The reason is self-evident but may be 
briefly stated as follows: Only a frac- 
tion of a pound change in pressure 
will, through the medium of the pilot 
valve, supply sufficient pressure to the 
main operating diaphragm to obtain 
the full stroke of the main valve. For 
perfect operation, pilot operated reg- 
ulators must be so designed that the 
entire unit is in positive equilibrium at 
all times, otherwise a pumping motion 
or a lag will result. 


Classifi ation of Regulators 

The entire field of pressure regula- 
tion may be segregated into six types, 
namely: 

Reducing Regulators. 

Back Pressure Regulators. 

Gas Fuel Regulators. 

Pump Governors. 

Vacuum Regulators. 


Differential, or volume control regu- 
lators. 


The primary duty of any regulator 
is to automatically maintain a given 
pressure within very close limits. The 
differential regulator maintains a given 
difference in pressure. Inasmuch as gas 
fuel regulators and pump governors 
operate and are constructed exactly 
like reducing regulators, it is only their 
application that is classified above. Of 
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course, it is the limits within which it 
is desired to maintain this given pres- 
sure that determines whether or not 
the reculator should be pilot operated, 
and this matter rests entirely with the 
purchaser. 


We will now analyze the operation 
and general application of each of the 
types mentioned. 


Reducing Regulators 

The dutv of this type of regulator 
is to take the fluid as it is delivered to 
it at any pressure, reduce that pressure 
to the pressure desired and automati- 
cally maintain that pressure within 
very close limits. Reducing regulators 
are always governed by the outlet 
pressure, the diaphragm being con- 
nected to the outlet side. They are so 
constructed that as the pressure in- 
creases on the diaphragm, the valve 
mechanism closes and as the pressure 
decreases, the valve opens. 


One of the common uses for pres- 
sure reducing regulators is for supply- 
ing a constant low pressure for gas- 
engine fuel. Until very recently it has 
been the practice to install two re- 
ducing regulators for furnishing fuel 
to gas-engine driven compressors. One 
regulator would reduce the pressure 
from 30 pounds, or whatever it might 
have been to about 5 pounds, and the 
second regulator would take this 5- 
pound gas and further reduce it to the 
desired lower pressure, which some- 
times was as low as one or two inches 
of water pressure. 


It is not considered good practice to 
make this pressure reduction in one 
stage. Not only is one regulator elim- 
inated, but a much smaller regulator 
may be used. For example, where a 
two-inch high pressure regulator and 
a three-inch low pressure regulator 
would have been required by the two- 
stage method, one one-inch reducing 
regulator is sufficiently large to handle 
the job alone, and at about one-fourth 
the cost. The latest type regulators 
are just as capable of reducing 30 
pounds to one ounce as five pounds 
to one ounce, and are equally as 
reliable. Of course, the same size 
header is necessary and the small reg- 
ulator should exhaust directly into the 
header. The actuating pressure for the 
diaphragm should be taken off the 
middle of the header. This extremely 
low pressure permits the use of very 
larre diaphragms with which remark- 
ably accvrate results may be obtained. 
For this reason it is unnecessary to 
use a pilot operated regulator for gas 
engine fuel. 

A reducing regulator set to maintain 
the desired pressure can be installed 
at the inlet to any system in which a 
fluid pressure is carried with the as- 
surance of protection against excessive 


pressure on the equipment. This per- 
tains to instances where the incoming 
fluid is subject to fluctuation caused 
from an etexrnal and uncontrollable 
source. 

Reducing regulators are used exten- 
sively by gas companies for feeding 
their low pressure distributing systems. 
Similar uses are made of reducing reg- 
ulators by the oil companies where it 
is desirable to prevent excessive fuel 
line pressures. 


Back Pressure Regulators 

The action of regulators in this class 
is the reverse from the action of re- 
ducing regulators and the application 
is exactly opposite. Instead of main- 
taining a constant outlet pressure, back 
pressure regulators maintain a constant 
inlet pressure. Such regulators are 
also known as relief valves, check 
pressure valves and even the pop valve 
belongs to this class. 

There are many uses for back pres- 
sure regulators in absorption plants. 
The most general appilcations are: 

1. The blow-off regulator, for pre- 
venting plant pressure building up 
when no other disposition can be made 
of treated gas. 

2. A regulator on each other line 
through which treated gas is trans- 
ported, such as to lease fuel system 
and sales lines. This prevents the 
plant from suffering the fluctuations 
in pressure caused by increasing and 
decreasing demand for gas. 

3. Back pressure regulators in- 
stalled on gasoline storage tanks and 
high pressure and low pressure accu- 
mulators prevent the rapid vaporiza- 
tion of lighter hydrocarbons caused 
by any sudden release in pressure. 


4. Any other equipment throughout 
a plant which operates at greater than 
plant pressure should be controlled at 
the outlet by a back pressure regu- 
lator. 

This type of regulator is also used 
in the oil fields to maintain constant 
casinghead pressures or back pressures 
on gas and oil operators. Wherever 
a well is producing into a system in 
which the pressure fluctuates, these 
fluctuations affect the well pressure 
accordingly. Usually this condition is 
extremely detrimental to the well and 
may be eliminated by back pressure 
regulation. 


The operation of back pressure reg- 
ulators as compared with reducing reg- 
ulators may be clearly defined in this 
manner: 


Back pressure regulators relieve 
fluid from any system in the same 
quantities and at the same rate as such 
surplus fluid is being introduced; re- 
ducing regulators introduce fluid into 
any system in the same quantity and 
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High Pressure 
Vessels 






ATIONAL Hammer-welded tanks and stills are obtainable in sev- 
eral special grades of high quality Open Hearth steel. The whole 
tank or still is thoroughly annealed after welding. Smooth interior sur- 
face—free from rivets and overlapping seams—high bursting strength 
and leak proof. Made in diameters up to 10 feet and in wall-thicknesses 
up to 1% inches. National Tube Company has ample facilities for exe- 
cuting a wide range of special designs in Oil Refinery Vessels, and our 
engineers will be glad to cooperate with you and offer suggestions con- 
cerning this work at any time. Bulletin No. 13 contains a fully illus- 
trated chapter on High Pressure Vessels. Write today for your copy— 
sent upon request. 











NATIONAL TUBE COMPANY, PITTSBURGH, PA. 


General Sales Offices: Frick Buildinz 

DISTRICT SALES OFFICE 

Atlanta Boston Chicago Denver Detroit New Orleans New York Salt Lake City Philadelphia Pi:tsburgh St. Louis St. Pal 
PACIFIC COAST REPRESENTATIVES: U. 8. Steel Prodacts Company San Francisco s Angeles Portland Seattle 

EXPORT REPRESENTATIVES: U. 8. Steel Products Company New York City 




























Dephlegmators, Expansion Chambers, _ 
Digesters, Agitators, Evaporators, Sep- | 
arators, and Stills for general purposes | 
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at the same rate as such fluids is being 
consumed or disposed of. 


Gas Fuel Regulators for Steam 

Boilers 
Gas fuel regulators are sometimes 
called boiler governors or gas steam 
regulators. Their purpose is to feed 
automatically gas to burners under 
steam boilers in such quantity as to 
maintain a constant given steam pres- 
sure under varying conditions of load. 
Their action, that is, the way in which 
they function, is similar to that of re- 
ducing regulators in that increased 
pressure on the diaphragm closes the 
valve mechanism. 

Gas fuel regulators are installed on 
the gas header to the burners and 
steam pressure is connected to the dia- 
phragm. The steam connection may 
be taken from the -main steam header 
near the boiler or boilers, but prefer- 
ably from the top of each boiler or 
steam drum, where the pressure is sta- 
tionary. Constant steam pressure 1S 
recognized as being of vital importance 
to gasoline plant operation not only 
from the standpoint of efficiency but 
by eliminating frequent hand adjust- 
ments by plant operators. 

This device consists of a balanced 
valve having two or four ports. The 
valve is opened by either a weighted 
lever or spring, and is closed by boiler 
steam pressure, thus admitting or shut- 
ting off gas as the demand for steam 
As steam pressure tends to fall, 
weighted 


varies. 
the spring tension or the 
lever opens the valve admitting more 
gas to burners, and as pressure tends 
to rise, the increased force on the dia- 
phragm overcomes the spring tension, 
partly closing the valve, thus reducing 
the flow. 

The pilot operated fuel regulator is 
recommended for large boiler plants of 
five hundred horsepower or more, but 
as previously alluded to in this paper, 
from the standpoint of efficiency, it is 
very important to maintain as even a 
flow to the burners as possible, and in 
some instances it is necessary to re- 
tard the sensitiveness of a pilot oper- 
ated to effect better com- 
bustion efficiency. This is especially 
true of smaller plants and plants sub- 
ject to extremely variable steam loads. 


regulator 


Pump Governors 

As the name implies, regulators of 
this type are to control the operation 
of steam-driven pumps. The valve is 
installed on the steam supply to the 
pump and the diaphragm connected to 
the pump discharge. As the discharge 
pressure of the pump slightly increases 
or decreases, the diaphragm mechan- 
ism closes or opens the valve, thus de- 
creasing or increasing the speed of the 
pump to maintain the desired pressure. 

Pump governors, boiler fuel regula- 
regulators. are all 
operation. 


reducing 
similar in design and 
Wherever it is desired to maintain a 


tors and 
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constant pump discharge pressure, a 
pump governor is required. In con- 
nection with this subject, we might 
cite a common application of this type 
of equipment—for controlling the out- 
put of compressors. A _ regulator of 
the reducing type can be installed on 
the suction to the primary stage with 
its diaphragm connected to the dis- 
charge pressure of the highs. The de- 
sired discharge pressure can then be 
maintained with the entire elimination 
of hand control, regardless of the size 
or number of compressors in the plant. 
In some cases, perfectly satisfactory 
results may be obtained by installing a 
small regulator on a bypass and throt- 
tle a greater portion of the intake 
through a hand valve on the main line. 


Vacuum Regulators 


The chief difference between vac- 
uum and positive pressure regulators 
is in the diaphragm construction. The 
spring, or weight, must be so located 
that it opposes the force exerted by 
the difference between atmospheric 
and vacuum. pressures. Briefly, 
uum regulators are made to function in 
two ways which correspond to the 
function of the regular reducing and 
back instruments; that is, 
first, to close when the vacuum in- 
creases; or in other words, when the 
absolute pressure decreases. Second, 
to open when the vacuum increases. 
The first type would be installed on 
the outlet line from a system with the 
diaphragm connected upstream. The 
second type would be installed on the 
inlet line to a system with the dia- 
prhagm connected downstream. 

As in the case of low pressure re- 
ducing regulators, such as are used to 
control gas-engine fuel, the low work- 
ing pressures encountered in vacuum 
regulation permits the use of extreme- 
ly large diaphragms, thus eliminating 
the necessity of pilot operated equip- 
ment. 


vac- 


pressure 


Differential Regulators 

All diaphragm operated regulators, 
whether equipped with weighted lever 
or spring, are in reality differential 
regulators, because in any case there 
are two pressures at work, one of 
which is generally atmospheric pres- 
sure. This latter pressure being com- 
paratively constant, is sometimes for- 
gotten as playing any part in the oper- 
ation of regulators. Where pressures 
above atmospheric are regulated, the 
constant atmospheric pressure works 
to assist the spring tension. In the 
case of vacuum regulators, the atmos- 


pheric pressure opposes the spring 
tension, or weight. 
The term differential regulators, 


however, is particularly applicable to a 
certain class in which both sides of 
the diaphragm are direct-connected to 
the fluid being controlled. This type 
of equipment has many uses, but main- 
ly is used to control or maintain a de- 


JULY, 1927 
sired rate of flow. This is accom- 
plished by maintaining a_ predeter- 


mined difference in pressure between 
the upstream and downstream sides of 
an orifice installed in the line through 
which the fluid is passing. The differ- 
ential regulator is installed on the 
same line, either above or below the 
orifice. The high pressure side of the 
diaphragm or, in other words, the side 
of the diaphragm opposing the spring 
tension, or weights, is connected to the 
upstream side of the orifice; the low 
pressure side of the diaphragm being 
connected to the downstream side of 
the orifice. The spring tension, or 
weights, are set for the desired differ- 
ence in pressure. Changes in flow may 
be made either by changing the size of 
the orifice or altering the adjustment 
of the regulator. Such equipment is 
used to maintain a constant rate of 
flow of oil to absorption towers, or a 
given rate of flow of gas through a 
pipe line, etc. 

Differential regulators are also fre- 
quently used in connection with wells 
flowing by gas lift, to maintain a cons- 
tant delivery of dry gas to the well and 
in the case of heading wells, to auto- 
matically increase the volume of gas 
into the well as the well pressure 
builds up and vice versa. 

Another type of differential regula- 
tor is the differential gas relief valve, 
which works in conjunction with a 
multiple orifice meter installation. In 
order to accurately measure an ex- 
tremely variable flow of gas with ori- 
fice meters it is necessary to have a 
number of meters connected to dif- 
ferent orifices by-passing the main me- 
ter and divert gas through the by- 
passes as required by the changes of 
flow. The differential relief regulator 
is designed to automatically open 
completely, thus placing another me- 
ter in service, when the differential be- 
comes excessive, and to automatically 
close completely when the differential 
becomes so low that the additional me- 
ter is no longer needed. 

In conclusion, it might be worth 
saying that each plant and distributing 
system has its peculiar operating con- 
ditions with which to contend and, 
consequently, it would be impossible 
to mention in this brief paper all of 
the special uses for regulation equip- 
inent. 


Bulletin on Return Bends 


The Ohio Steel Foundry Company has 
published a bulletin which illustrates and 
describes a new type of return bend for 
use in pipe stills and cracking units. 

The new type of closure is called 
“Ohiolock.” It can be used in any pipe 
still or cracking unit and is built to suit 
any pressure or temperature condition. 

Copies of the bulletin may be secured 
on application from the company, The 
Ohio Steel Foundry Company, Springfield, 
Ohio. 
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Hlolmes-Manley 
# racking Process 


Flexibility of Operation. 

High Yield of Quality Gasoline direct 
from the Unit. 
| Fractionation and Condensation under 
Full Operating Pressure. 

High Yield of Liquid Products with a 
minimum yield of fixed gas and carbon. 

Low yield of Residue Fuel Oil of good 
Quality. 


Relatively low Operating Temperatures. 





Ease of Control. 


Long Runs and High percentage cf 
Operating Time. 
Low Labor and Fuel Costs. 


Address Inquiries to 


THE TEXAS COMPANY 
W.S.S. RopDGErRs 
17 Battery Place, New York, N. Y. 


Branch Office 
. 816 Palace Building, Tulsa, Okla. 
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DEALING IN PERSONALITIES 








California Natural Gaso- 
line Association Elects 


Los Angeles—The California Natur- 
held its first 
meeting in this city June 16 
following officers: 
Ratcliffe; vice presi- 


al Gasoline Association 
annual 
and elected the 


President, G. L. 


dent, I. B. Funk; directors, R. E. Beck- 
ley, H. W. Parmalee and J. S. Wat- 
son. 

Mr. Ratcliffe is with the General Pe- 
troleum Company. He succeeds Paul 


D. Barton, who was the association’s 
first president. Mr. Funk is a consult- 
ing engineer and was formerly connect- 
ed with the Union Oil Company of Cal- 
Beckley, H. W. Parma- 


ifornia. R. E 
direc- 


lee and J. S. Watson, the new 
tors, are among he leading natural gas- 
oline men of the State. 

The association was organized only 
one year ago and has had a phenome- 
The organization has 265 


nal growth. 
associate 


members, of which 65 are 
members. Active membership is lim- 
ited to those who are actively engaged 
in the manufacture of natural gasoline. 


C. L. Mayhill Goes With 
Anderson-Pritchard 


Oklahoma City—C. L. Mayhill, for- 
merly with the Imperial Oil Refining 
Company, has become associated with 
the Anderson-Pritchard Oil Corpora- 
tion. He was elected on June 15 as 
director in charge of refined oil sales. 

Mr. Mayhill started with the Ohio 
Cities Gas Company (now Pure Oil 
Company) some ten ago but 
shortly after became associated with 
the Imperial Oil Refining Company, 
which company he left as vice-presi- 
dent and general manager to join the 
Anderson-Pritchard organization. 


years 


C. H. Dresser, for several years sales 
manager for the Anderson-Pritchard 
Corporation, has been elected, director 
in charge of industrial naphtha sales. 

The officers of the Anderson-Pritch- 
ard Oil Corporation are: L. H. Pritch- 
Steve Anderson, vice- 

Anderson, secretary 


ard, president; J. 
president; P. H. 
and treasurer, all young men, but of 
much practical experience. : 
A newly elected director of the cor- 
poration is W. M. Sturges, recently of 
California and formerly of Texas. 


president 
Stoll Oil 


Mr. Berry V. Stoll, vice 


and in charge of refining, 

Refining Company, Louisville, Ky., 
was married June 11 to Miss Alice 
Speed of Louisville. Mr. and Mrs. 


Stoll are spending their honeymoon in 
Europe with the plans to return to 
Louisville about the first of September. 





A. S. RUSSELL, MANAGER EL SEGUNDO 
REFINERY, STANDARD OIL COMPANY 
OF CALIFORNIA. 


L. D. Dimm Retires From 
Standard Refinery 


Los Angeles, Calif—The lest day of 
May marked the retirement from ser- 
vice of one of the best known oil re- 
finery executives in the United States, 
L. D. Dimm. 

For the past eight years, Mr. Dimm 
has been manager of the Standard Oil 





L. D. DIMM, RETIRED MANAGER OF EL 
SEGUNDO REFINERY, STANDARD OIL 
COMPANY OF CALIFORNIA. 


Company of California’s El Segundo 
refinery, which, with its sister plant at 
Richmond is the largest refining or- 
ganization in the West. 

A farewell luncheon attended by 24 
Southern California executives of the 
Standard was tendered Mr. Dimm at 
plant at El Segundo. 
Following the luncheon, as many of 
the employes as could be released 
were called together and _ presented 
Mr. Dimm with a_ beautiful watch, 
chain and knife as a token of their es- 
teem. The presentation speech was 
made by H. C. Hanna, superintendent 
of the refinery. 


the company’s 


Mr. Dimm’s refinery experience be- 
gan 37 years ago at Whiting, Indiana. 
He came to California for the Standard 
Oil Company in 1901 and was man- 
ager of the company’s Richmond re- 
finery for many years. In 1919, co- 
incident with the expansion of oil pro- 
duction in Southern California, Mr. 
Dimm was transferred to El Segundo 
as manager of that plant. 

He is succeeded by A. S. Russell, 
formerly chief engineer of the Stand- 
ard’s manufacturing department at 
Richmond. 





A. J. Pfister, formerly of the sales 
department of Bell Oil & Gas Com- 
pany, Tulsa, has resigned to accept 
the position of manager of sales for 
the Akin Gasoline Company. Mr. 
Pfister succeeds Ray R. Rosier, who 
resigned to go with the Signal Gaso- 
line Company. 

Jack Delaney, plant control enginee1 
with the General Petroleum Corpora- 
tion, has taken over the duties of dis- 
trict superintendent of District No. 2, 
Gas Department, which covers the 
Ventura Avenue, Santa Fe Springs, 
Norwalk and Tonner absorption plants. 
This position was formerly held by 
C. A. Renz, recently resigned. 

Shreveport.—D. F. Gerstenberger, su- 
perintendent of the Bossier City refinery 
of the Louisiana Oil & Refining Company, 
has resigned his position because of poor 
health.- His duties have been assumed 
temporarily by General Refinery Superin- 
tendent S. Barna. 

Tulsa.—Offices of the Rock Island Re- 
fining Company, operating a refinery near 
Duncan, Okla., have recently moved from 
Duncan to Tulsa, with C. C. Calvert in 
charge. 


Los Angeles.—The Richfield Oil Com- 
pany recently announced that it had pur- 
chased 20 acres of land adjacent to and 
just north of its present refinery location 
at Hynes (Rioco), California. The addi- 
tional land will be used for the erection 
of more storage facilities. 
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N o plan for regulating production 
can be complete unless it admits the 
fundamental value of cracking 


To fail to take into account the pro- 
duction - possibilities of this—the most 
efficient method known for obtaining the 
most gasoline from the crude—is to ignore 
one of the principal factors in the situation 


For cracking is here to stay Those 
men on whose shoulders will rest the 
responsibility of saving the industry from 
its present flood of oil will do well to base 
their refining calculations on a steadily 
increasing percentage of Cracking 





Universal Oil Products Company 
Owner of the Dubbs Process 
310 South Michigan Ave 
Chicago, Illinois 
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Mid-Continent Natural Gasoline 
Capacity Grows 


CCORDING to recent surveys 
of the natural gasoline manu- 
facturing industry in the Mid- 


Continent area (including North Texas, 
North Louisiana, Arkansas, Kansas and 
Oklahoma) the total capacity of gaso- 
line plants has increased during 1926 
from 3,275,170 gallons to 3,565,400 gal- 
lons—a gain of 290,230 gallons. The 
complete detailed list of all plants and 
operators in the Mid-Continent area in- 
dicates that in some areas, particularly 
Oklahoma, there has been many 
changes in plant capacities, plant own- 
ership and plant location, with quite an 
appreciable sprinkling of abandonments 
and discontinuances. Entire installa- 
tions have in many instances been 
moved from one location to another, 
and from one state to another state. 

In the matter of compression plant 
installations for example, the trend of 
this type of plant capacity is still 
downward, due to the fact that the 
practice of conversion of such plants 
into the absorption system of manu- 
facture continues over the entire area. 
In the accompanying table, 1, the trend 
toward lower capacity of compression 
type plants is distinctly shown, and 
since 1920 this type of installation has 
been steadily decreasing in total ca- 
pacity. During the past year the com- 
pression plant capacity for the Mid- 
Continent area has decreased from 
723,990 gallons to 713,050 gallons, a 
decrease of 10,940 gallons. During the 
same period the total capacity of the 
absorption type of gasoline plant has 
increased by 76 installations through- 
out the Mid-Continent area, from 2,- 
551,180 gallons in 1926 to 2,852,350 gal- 
lons at present, or a gain in capacity 
of 301,170 gallons. This increase in 
absorption plant capacity is offset by 
the 10,940 gallon decrease in compres- 
sion plant capacity, making the total 
increase in capacity of all plants in the 
Mid-Continent area 290,230 gallons 
during the year. 


By GEORGE REID 


A summary of operations of gaso- 
line plants located in Oklahoma, Kan- 
sas, Arkansas, North Texas and North 
Louisiana, indicates that in the Mid- 
Continent there are 659 gasoline plant 
installations. Last year the total of 
all types of plants was estimated at 569 
for this same area, and these figures 
show an increase of 90 plants in the 
total number of installations during the 
past year. This information is given 
in table 2, showing the present number 
of plants in each district included in 
the Mid-Continent area, according to 
type, compression, absorption, or com- 
bination of the two systems. 


Seminole Responsible 

In Oklahoma at the time of the sur- 
vey taken early in 1926, there were 180 
absorption installations and 154 com- 
pression gasoline plants, and the com- 
bined total capacity of the two types 
of installations was 1,844,630 gallons. 
According to the latest resume of op- 
erations, Oklahoma now has 191 ab- 
sorption plants, 159 compression 
plants and 20 installations of the com- 
bination type, totalling 370 gasoline 
plants with a total combined capacity 
of 1,955,650 gallons, which indicates an 
increase for the State of 111,020 gal- 
lons. 

Perhaps 90 to 95 per cent of the in- 
crease in gasoline plant capacity in 
Oklahoma may be attributed to the 
rapid development of this industry in 
the new productive area of Seminole. 
In this district there are a great num- 
ber of compression type plants extract- 
ing gasoline more or less secondarily, 
since the primary purpose of many of 
these plants is for the flowing of oil 
wells by the gas lift system. The gas- 
oline is extracted as a by-product of 
the gas lift work and the present sur- 
vey of gasoline manufacturing installa- 
tion does not include the gas lift com- 
pression plants. The Seminole devel- 
opment, however, has been instrumen- 


Table 1 


PROGRESS OF OKLAHOMA NATURAL GASOLINE MANUFACTURE 
1912-1924, Inclusive 


Average Value 


Total Gas Yield Average 
No. No. Comb. Comp. Production M. Cubic M.Cu. Per Gal 
Year Oprs. Plants Compression and Absp. Absorption Gallons Feet Feet Cents 
1911 8 8 oe, Aa ee lhe ‘ 388,058 144,629 2.68 5.40 
1912 11 SO re eS. re 1,575,644 701,044 2.25 6.03 
1913 19 —.  susvecns 6,642,968 2,152,503 3.00 8.94 
1914 35 a? Dandeaten Gekdtdenn ~~ Scemeues 17,277,255 5,738,549 3.01 6.44 
1915 36 ae .. “ geceeese - ried cee Kel 31,665,991 8,791,881 3.60 7.46 
1916 77 116 45,827,325 2,532,277 48,359,602 24,749,454 1.95 12.13 
1917 167 ee CO 8 eee 6,395,211 115,123,424 84,719,941 1.35 18.71 
1918 133 - xp.” eS See 9,428,945 163,700,550 78,322,307 2.09 17.03 
1919 161 ae, © a re 14,198,881 189,995,038 100,776,135 1.89 17.01 
1920 141 315 163,913,791 ee eee 14,943,138 178,856,929 85,167,518 2.10 17.50 
1921 123 ee i 19,600,720 185,340,742 88,380,172 2.10 11.9 
1922 103 267 137,712,000 9,688,000 42,004,000 189,403,670 94,799,953 2.00 13.2 
1923 108 a: * & SPs 131,794,000 *270,249,000 136,563,000 2.00 8.5 
1924 108 281 117,424,000 ........ 183,638,000 *301,052,000 172,111,000 1.7 7.8 


“Includes production of combination, absorption and compression plants and drip. 


tal in bolstering up the State’s produc- 
tion of natural gasoline much more 
than is indicated by the current sur- 
veys of the situation. 


Table 2 
SUMMARY OF OPERATIONS OF GASO- 
LINE PLANTS 
In Oklahoma, Kansas North Texas, North 
Louisiana and Arkansas for February 1 to 
March 1, 1927 
Oklahoma— 


Type of Plant No. of Plants Prod. Daily 























SCT Fe ee 191 1,374,200 
Compression . ........... 159 442,350 
Compression and absorption 20 139,100 
370 1,955,650 
Kansas — 
pO ee eee 16 102,000 
COOMPERSMOR 2 vcccceccdcs 9 39,100 
25 141,100 
North Texas— 
MOON. 5. ok deacon 122 767,800 
COME. . xadaicnaas 42 206,700 
Compression and absorption 23 207,700 
187 1,182,200 
‘North Louisiana— 
pS PEE ee 43 151,650 
NN ee ee ee 21,200 
55 172,850 
Arkansas— 
FN TT Pee 18 107,000 
COGMPOOOMOM 2 ow ok ccc nccc 3 3,700 
Compression and absorption 1 2,900 
2 113,600 
ML 4) otennsdecwteok’ 659 3,565,400 


Table 3 shows the magnitude of the 
development in the new Seminole 
fields of gasoline plant installations 
and capacity—dealing with the recent 
erection of absorption plant only. In 
addition to those plants shown in the 
following table, there are several more 
absorption plants in the course of 
erection, and as the development of the 
several areas comprising the Seminole 
district progresses the number of 
absorption plants and the capacity of 
these will also increase. In the ac- 
companying table there is listed 18 
separate absorption plant installations 
near the towns of Earlsboro and Sem- 
inole, which have a total estimated 
capacity of 343,000 gallons. 

Kansas and Texas 

Capacity of natural gasoline plants 
in Kansas has shown a gain of 16,300 
gallons during the past year, while 
the North Texas area, through the de- 
velopment of several new pools in the 
district has increased its plant capacity, 
according to the present survey as 
compared to last year’s figures, but 
200,000 gallons. Arkanass, on the 
other hand, shows a decrease in gaso- 
line plant capacity of 4000 gallons, and 
North Louisiana installations show a 
decrease of around 40,000 gallons ca- 
pacity. 

Table 4 shows the companies oper- 
ating natural gasoline plants in the 
Mid-Continent area which have a daily 
capacity of over 50,000 gallons. Of the 

(Continued on page 106) 
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—META|AYER—= 


The *‘Putting-on Tool” 











| 
| MET RICA 
\s ats Sonn 3 COMPANT ors AME! 
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Send for this Book 


—is extremely Versatile 


This shows the varied classes of work done by 
ONE ‘*etaLavyER WITH ONE OPERATOR 
IN ONE DAY. The work consisted of ap- 
plying to the above mixers, steel barrels and cast 
iron tanks, coatings of Copper, Tin, Lead and 
Aluminum—surely this is convincing proof of 
VERSATILITY as well as production capacity. 


MetaLAYERis daily helping over 1,500 manufac- 
turers, with the following work: Filling up blow- 
holes and chaplet leaks in Castings—Adding 
Weight or Dimension to Castings or mis-ma- 
chined parts—Applying metallic Coatings for 
Resistance to corrosion or chemical action— 
Obtaining attractive and lasting Decorative Ef- 
fects. 


Briefly, MeTALAYER applies molten coatings of 
ANY of the commercial metals to ANY surface 
(whether inflammable, vitreous, fibrous, metallic, 
conducting or insulating) regardless of size, or 
shape. It can be used in the shop or in the field. 


Undoubtedly there are numerous uses for META- 
LayER in YOUR PLANT either for production 
or maintenance work. 


The quickest and most effective way to appre- 
ciate the value of METALAYER is to see it in op- 
eration, and we are always eager to arrange for 
that. If you can’t come to our Plant for demon- 
stration, the next best thing to do is to send for 


the MeTraALAYER BOOK. 


MetaLayeR, the process and the results ob- 
tainable by their use, are covered by Patents 


in all Countries. 






CLEVELAND -CHICAGO 


mm METALS COATING itm 
COMPANY OF AMERICA 


495 - 497 N.3" Sr. 
Philadelphia 






EERLIN AND HAMBURG 
GERMANY 
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FoosCompany Announce 
Program tor 1927 


Springfield, Ohio—At a recent meeting 
of the board of directors of the Foos Gas 


Engine Company, a number of changes . 


were announced: 

The name of the company will be 
changed to the Foos Engine Company. 

J. F. Baker was elected president and 
M. E. Baker was re-elected as secretary- 
treasurer. 

New department assignments include 
Ray C. Burrus as sales manager, W. W. 
Schettler, chief engineer, and George F. 
Noltein, mechanical engineer. 

The new program of the company in- 
cludes the establishment of a factory at 
Tulsa, Oklahoma. In addition to carrying 
a large stock of engines and parts at this 
new branch, the branch staff will include 
sales representatives and service engineers. 

It was also announced that the Pacific 
Coast representatives of the company, 
Garvey and Palmer, Inc., have practically 
completed the organization of the Western 
terri o-y, having established offices in Los 
Angeles, San Francisco and Seattle. 


Bronze Bonnet Valve 
OHIO INJECTOR COMPANY 


The Ohio Injector Company, Wads- 
worth, Ohio, announces a new line of “O. 
I. C.”. extra heavy bronze union bonnet 
valves for steam working pressures up to 
300 pounds. 

In this type of valve, the body, bonnet, 
and union nut are made of special bronze 
and the stem is of a special stem metal. 
The disc is of high nickel bronze. 

Special points of construction include 
liberal design in the parts forming the 
union, full pipe area, large diameter spin- 
dles, and heavy hexagons. Spindles are 
gland packed and equipped with ventilated, 
non-heating hand wheels. 

Additional information will be supplied 
by the company on request. 








“O. I. CC." BRONZE BONNET VALVE 





Waterous Literature 
THE WATEROUS COMPANY 
The Waterous Company, Saint Paul, 

Minnesota, manufacturers of fire hydrants 
and rotary pumps, have recently published 
a number of pieces of attractive literature 
on their products. These include a book- 
let on the Waterous Fire Hydrant and two 
catalogs describing the Waterous Rotary 
Pump. Copies of these may be obtained 
from the company, by request. 


New Cork Covering 
UNITED CORK COMPANIES 

A new cork covering for cold pipe lines 
is announced by the United Cork Com- 
panies, Lyndhurst, New Jersey. 

This covering is made of granulated 
cork, compressed and molded in sectional 
forms to fit the various sizes of pipe, and 
the fitting covers are molded to conform 
to the shape and size of the various fit- 
tings in ordinary use. It is finished with 
a coating of mineral rubber that provides 
a water-proof covering for all lines and 
fittings. 

The covering is made in three thick- 
nesses: Standard brine thickness, for 
lines where the refrigerant ranges from 
zero degrees F. to 25 degrees F.; ice water 
thickness, for lines where temperatures of 
25 degrees F. and higher are carried, and 
special heavy brine thickness, for lines 
where the refrigerant ranges below zero 
degrees F. 

Detailed information can be obtained by 
writing the company. 


Refinery Map Ready For 


Distribution 

Tulsa.—The Western Petroleum Re- 
finers Association has completed its 
new Statistical map, size 37 by 67 
inches, showing the location, name, 
type, capacity, status and railway con- 
nections of all refineries in the United 
States as of January 1, 1927, and it is 
ready for distribution. This map also 
shows the various marketing territo- 
ries, lists of refineries by states, shows 
the group within which its output, 
crude runs, and stocks are included in 
the government statistical reports and 
indicates those plants which are 
equipped with cracking units. Copies 
of the map will be sent to all mem- 
bers of the association, and copies will 
also be sold for a nominal cost to those 
interested outside of the association. 


Magnifying Manometer 

THE BACHARACH COMPANY 

The Bacharach Industrial Instrument 
company, 7000-6 Bennett Street, Home- 
wood Station, Pittsburgh, Pennsylvania, is 
marketing a new magnifying manometer 
that should be of special interest to re- 
finery engineers and chemists. 

This manometer magnifies the readings 
obtained with the mercury manometer. 
For a good many pressure readings, the 
heavy mercury moves too little to be read 


accurately, and on the other hand, the 
light oil would result in a gauge of un- 
wieldly dimensions. 

Magnifying manometers may be used 
where mercury alone gives too close a 
reading or where oil is impracticable. 

The company will supply more informa- 
tion. 


Metered Furnace Control 
LEEDS & NORTHRUP COMPANY 


An automatic system of metered com- 
bustion control for boiler furnaces is de- 
scribed in Bulletin No. 660, published by 
the Leeds & Northrup Company, Phila- 
delphia. According to the booklet, an elec- 
trical current controlled by steam pressure 
and flow in the steam main co-operates 
with air or gas flow meters, furnace pres- 
sure meters, and stoker or fuel feeder me- 
ters to regulate stokers, fuel feeder me- 
ters, fans and dampers as required to pre- 
serve constant steam pressure, to secure 
the desired division of load among boilers, 
to insure the most favorable furnace -per- 
centage of excess air or carbon dioxide 
and to hold the most favorable pressure. 

Copies of the bulletin may be obtained 
by request, from the company. 


Adamant Refractory Gun 
BOTFIELD REFRACTORIES 
COMPANY 

Botfield Refractories Company, Phila- 
delphia, has perfected a gun used to blow 
protective coatings on brickwork, known 
as the Adamant Gun. 

This gun weighs less than four pounds 
and requires only one man for its opera- 
tion. It uses air or steam at 50 pounds 
pressure or more. 

To operate this gun the operator con- 
nects the air line to the one-half-inch 
standard pipe thread opening on the glove 
valve, places the supply pipe in the pre- 
mixture, turn the glove valve, and the gun 
sprays the pre-mixture where it is wanted. 

More information on the gun will be 
mailed by the company, on request. 
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*concentrating on clean tubes’ 


Various in design, but with a single aim—to smash, cut 
and tear scale out of tubes and pipes of all kinds—death 
on scale, but harmless to the tubes. Each suited to its 
particular task, these inveterate enemies of production- 
clogging scale, comes in all sizes and types. 

Tubes for oil stills, boilers, heaters, superheaters, con- 
densers, etc.,— tubes curved or straight, large or small, all 
have their aids toward low-cost operation in their appro- 
priate Lagonda Cleaner. 

We are tube-cleaning experts—ask us. 





agonda Mg. Co. 


CHICAGO, PHILADELPHIA, FUEL SAVING SPECIALISTS KANSAS CITY. 


BOSTON, PITTSBURGH, CLEVELAND DENVER, 
CINCINNATI, DETROIT, SYRACUSE. BALTIMORE ATLANTA, SAN FRANCISCO, MONTREAL. LONDON. 





Makers of Lagonda Reseating Machines for boiler caps and 
headers, Lagonda Tube Cutters, and Lagonda Cleaner Feed- 
ing Device for curved tube boilers. 
X-1417a 


Mention Where You Saw the Advertisement 
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Safety Equipment Book 


MINE SAFETY APPLIANCE 
COMPANY 

The Mine Safety Appliance Company, 
Braddock Avenue and Thomas Boulevard, 
Pittsburgh, Pennsylvania, is now distrib- 
uting a new catalog describing all the 
equipment it manufactures. This catalog 
features everything for mine and indus- 
trial safety. When writing for copies, ask 
for Catalog No. 3, Third Edition. 


Pipe Joining Material 
THE ALLOYS COMPANY 
The Alloys Company, 121 Second Street, 
San Francisco, Cal., is marketing a new 
metallic base element for use in forming 

tight, leak-proof closures. 
A powdered metallic lead has been de- 


vised, carried in a vehicle to give it con- 
sistency of a very heavy paint. The com- 
pound is suitable for application with a 
brush, and is said to pack into a solid mass 
under pressure in a pipe joint. 

The mixture is said to be insoluble in 
acid, gas, oil, or gasoline. 

Further information is obtainable from 
the company, upon request. 


The Leavitt Machine Company, manu- 
facturers of the Dexter Valve Reseating 
Machine, have announced the appointment 
of sales agencies for Louisiana and Ar- 
kansas as follows: Louisiana: Oliver H. 
Van Horn Company, Inc., 522-534 Camp 
Street, New Orleans, Louisiana. Arkan- 
sas: Hoshall Machinery Company, Fidelity 
Bank Building, Memphis, Tennessee. 


Pay No Money— 
Take No Chances 








You can be absolutely certain that 
the Sarco Steam Trap No. 9 will give 
you entire satisfaction before you pay 
us one cent—before you even obligate 
yourself to buy it. 





STEAM TRAP 





We are so sure that the Sarco will do your work at least as 
well as any other steam trap at one-third the cost, that we will 
gladly send one on 30 days’ free trial. Use it in your own 
plant—away from the influence of salesmen. Then if you are 
willing to part with the Sarco, send it back and we will thank 
you for making the test. 


Hundreds of thousands of Sarcos have been sold on this 
“show me” basis. Surely, it’s worth your while to find out, 
under the protection of this buy-it-only-if-you-like-it basis, 
whether the Sarco will save you money. You can’t lose on 
this straightforward offer. We take all. the risk. 


Mail the coupon while you think of it. 


SARCO COMPANY, Inc. 


183 Madison Ave., New York City 


Boston Buffalo Chicago 
Detroit Cleveland Philadelphia 


Adolf Frese Corporation, Los Angeles 


FREE TRIAL 


SARCO CO., INC., 183 Madison Ave., New York [ 


Send one Sarco Steam Trap on 30 days’ free 
trial as fcllows 


ND ethene aialin dd pk, i OaM deh s o a6 oe Lae oe eM te 


GD Shi daada den <tcubbsactadlivcéotetadbati owe 


| Se | eres pee for pressure of.........lbs 
| ( ) Send Bocklet S-262. 
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Graver Staff Changes at 
Annual Meeting 


East Chicago, Ind—A number of 
changes in the executive staff of the 
Graver Corporation were announced fol- 
lowing the annual stockholders’ meeting 
held recently : 

W. F. Graver became president, taking 
the place of his brother, J. P. Graver, who 
is still active in the company, as vice 
president. P. S. Graver remains as first 
vice president in charge of the manufac- 
turing operations. K. W. Bartlett is third 
vice president; H. S. Graver is secretary, 
and A. E. Lucius is assistant secretary. 

Mr. Bartlett has been with the company 
for 17 years and was formerly general 
manager. Mr. Lucius was formerly the 
legal representative of the company. 

The new president, W. F. Graver, has 
grown up with the business, having been 
schooled in the early days in every branch 
under his father, as has been the case with 
the other brothers. 





W. F. GRAVER 


Smith Junior Catalog 


SMITH WELDING CORPO- 
RATION 

Smith Welding Equipment Corporation, 
2619-33 Fourth Street, S. E., Minneapolis, 
Minnesota, manufacturers of welding ap- 
paratus, has just issued a Junior Catalog. 
It is of convenient pocket size and gives 
prices on oxy-acetylene equipment that is 
particularly suited to refinery use. 

Copies will be mailed on request to the 
company. 


Oxygen Manifold Catalog 


AIR REDUCTION SALES 
COMPANY 

Airco Davis-Bournonville Oxygen 
Manifolds are described in Catalog 
No. 6, published by the Air Reduction 
Sales Company, 342 Madison Avenue, 
New York. 

Copies of the booklet will be mailed on 
request to the company. 
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. acialists REFINERY 
I" COMBUSTION 


IENTZ Combustion Engineers have had years of experience in 

the designing of Refinery Installations. Many problems have 
been met and overcome—providing a knowledge that is of great 
value. Out of all this knowledge and experience has resulted the 
Lientz Recirculating System—a system which obtains more econom- 
ical and dependable combustion for refineries. It will certainly pay 
you to investigate fully the many benefits you can obtain from this 


Recirculating System. 


[nsuri ng 


MILD EVEN TEMPERATURES 
LARGE VOLUME COMBUSTION GAS 
INCREASED THRUPUT AND YIELD 
REDUCED MAINTENANCE COST 
ASUBSTANTIALSAVINGIN FUEL® 


PROPERLY DESIGNED 


—Based on Years of Experience 


Lientz Engineers will be glad to counsel with you on your 
combustion needs. This, for new installations or for re- 
placements. Why not take advantage of this opportunity 
and write us today. No obligation. 


B. P. LIENTZ & COMPANY 


KANSAS CITY, MO. 
LOS ANGELES FT. WORTH NEW YORK CITY 


Mw LIENTZ 


__ RECIRCULATING SYSTEM _ 
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Refined Products, Other Than Gasoline, Maintain 
Even Production Rate 


RODUCTION of kerosene has 
P changed little since 1919, states 

G. R. Hopkins, associate petro- 
leum economist, United States Bureau 
of Mines, Department of Commerce, 
in a recently issued report which re- 
views petroleum refinery statistics col- 
lected by the Bureau in the period 1916 
-1925. 
was 59,689,000 barrels as compared 
with 55,753,000 barrels in 1919. In- 


creased use of kerosene in domestic 


The output of kerosene in 1925 


heaters has counterbalanced declines in 


demand resulting from decreased use 
for lighting. Stocks of kerosene at 
refineries have, in general, been con- 
sistently reduced during the past 10 
years. On December 31, 1926, these 


“stocks amounted to 11,355,000 barrels, 


as compared to 7,121,000 barrels on 
hand December 31, 1925, a decrease of 
37 per cent: Kerosene was the only 
refined product of any importance to 
show a decline in stocks during this 
period. 

The recovery of gas oil and fuel oil 
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TWENTY-TWO 


Separate and Distinct Types 
Of Water Tube Boilers 
Have Been Equipped With The 





Also Practically All Sizes 
And Types of H.R.T. Boilers 


TOTALING MORE THAN 
2,500,000 B.H.P. 


(More than 50% of all orders during the past two years were repeat orders ) 


ANDREWS-BRADSHAW CO. 


536 Fourth Ave., PITTSBURGH, PA. 
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has fluctuated only a little in the past 
10 years; the output has increased in 
the same ratio as the runs to stills. In 
1925, the railroads (class 1 carriers), 
consumed 58,520,000 barrels of fuel oil; 
refineries in their own operations, 50,- 
455,000 barrels; vessels of the Shipping 
board, 12,570,000 barrels, the Navy, 7,- 
404,000 barrels; electric public utility 
plants, 10,246,000 barrels; and _ gas 
manufacturers in enriching artificial 
gas, 23,000,000 barrels. 

From 1922 to 1924 stocks of gas oil 
and fuel oil in,California increased rap- 
idly as a result of overproduction in 
that State, but the stocks east of Cali- 
fornia decreased, probably because of 
the growth of cracking at Mid-Conti- 
nent and Eastern refineries. Stocks 
on hand December 31, 1925, were high- 
er than on December 31, 1924, but 
were lower than on December 31, 1921. 
Exports and imports of gas oil and 
fuel oil in 1925 were, respectively, 32,- 
509,000 and 12,245,000 barrels, both less 
than in the preceding year. 

The output of lubricants and wax, 
though higher today than ever before, 
has not increased proportionately with 
runs to stills. As lubricants and wax 
are vsually produced concurrently, 
they are liable to overproduction be- 
cause they comprise higher percentages 
of the average crude oil than are re- 
quired for domestic consumption and 
export. Consequently, their production 
has fluctuated more or less in accord- 
ance with stocks. Stocks of lubricants 
have increased steadily in recent years. 
Stocks of wax decreased in 1923 and 
1924, but increased in 1925. The ex- 
port trade in both lubricants and wax 
is relatively more important than that 
in the other major petroleum products; 
that is, a larger proportion of the out- 
put of these commodities is exported. 
During the past 10 years the equivalent 
of 64 per cent of the total production 
of wax was exported. 

The production of petroleum coke 
in 1925 was 991,000 tons, an increase 
of 30 per cent over 1924 and of 145 per 
cent over 1916. Greater use of the 
cracking process’ has increasec— 
through auxiliary coking of cracking 
stock—the output of coke, but this in- 
crease has been compensated by 
changes in refinery practice designed 
to eliminate its production. Strikes at 
coal mines and the introduction of 
briquetting have tended to increase the 
market for petroleum coke; neverthe- 
less, the present output still exceeds 
the requirements for consumption, as 
is indicated by the increase of 144 per 
cent in stocks during: 1925. 

The production of asphalt has kept 
pace with increased runs of crude to 
stills. During 1925, the output was 
2,677,400 tons, equivalent to 2 per cent 
of the total crude petroleum run to 
stills. Demand for asphalt for paving 


has been the largest single factor in 
maintaining the production of petro- 
leum asphalt at a high level. 

Besides the common refined products 
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Simplex pipe is flanged pipe 
made with rigid flanges. Thousands 


oil condensers. 


Branches 


Dallas, Kansas City, San Francisco, 








SIMPLEX 
CAST TRON 


CONDENSER_> 
PIPING 


| 
AMERICAN CAST IRON PIPE COMPANY 
| 
| 


Los Angeles, 























"UNE 
FLANGE 
IS LOOSE” 


TSELF 


UTHENTIC data from over 250 
- years of service prove that cast 
iron becomes coated with rust but 
remains practically unimpaired in weight 
and strength under conditions that are 
fatal to other kinds of metal. 

Scientists believe this phenomena due 
to the microscopic structure of cast iron 
—a structure of the same granular or 
crystalline form as found in the iron ore 
from which it is made and which has 
laid unimpaired in the ground for untold 
centuries. Cast iron rusts on the sur- 
face, but the corrosive agent fails to 
break the natural mechanical bond be- 
tween the irregular shaped granules, 
further oxygen is excluded by the first 
rust coating, and therefore corrosion 
stops. Cast iron literally coats itself. 


In place of the interlocked grains or 
crystals of cast iron, wrought iron and 
steel are of a fibrous and, in thinly rolled 
steel, of a laminated structure, with dis- 
tinct leaves overlapping each other. As 
corrosion takes place, these leaves or 
fibres scale off, constantly presenting a 
fresh surface to the corrosive agent. 


minus the limitations of a joint 
of feet of this material has been 


in use for years by the leading oil refineries of the United States for 





Write for Simplex Condenser Catalog 
Number 55 





General Offices and Foundry: Birmingham, Ala. 


at 


Chicago, New York, 


| Write Also for information on Our Pre- 
pared Joint Cast Iron Pipe for Oil Lines 
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of useful information on gaskets and valve discs 
for all industrial services and valuable data and 
tables in this book we send free on request. 


MIETALLO Gasket Co. 


New Brunswick, N. J. 
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To Prevent a Vacuum 


The Fulton Duplex 
Sensitive Vacuum (or 
Back Pressure) Regula- 
tor is designed for use 
on a system discharging 
gases to a line under 
light vacuum, where it is 
desired to maintain at- 
mospheric pressure. 


This Regulator acts as 
a safeguard when used 
on the vapor lines con- 
nected to storage tanks 
and prevents the pulling 
of a vacuum when ad- 
justed as a vacuum reg- 
ulator. 





The same regulator may be adjusted to act as a Duplex 
Back Pressure Regulator and will control a slight pressure 
above atmosphere with the same accuracy as when used to 
control a light vacuum. 


Send for catalogue. 


CHAPLIN-FULTON MFG. CCMPANY 


28-36 Penn Ave., Pittsburgh, Pa. 
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just described, the pctroleum refining 
industry makes a great variety of less 
important products, of which the chief 
examples are road oil and petrolatum. 
In recent years these miscellaneous oils 
have been classified as “All other fin- 
ished products.” Detailed — statistics 
are no longer compiled by the Bureau 
of Mines, but the figures for total pro- 
duction show a decline in 1925 as com- 
pared to 1924. 

Losses at the refineries have ranged 
between 3 and 5 per cent of the total 
crude petroleum run to stills. Losses 
in October, 1925, were running slightly 
above 3 per cent. The highest percent- 
age of loss—4.5 per cent—was record- 
ed in 1918. Improvements in operating 
practice, such as continuous treating, 
recovery of gasoline from _ refinery 
gases, and the use of ‘improved equip- 
ment for reducing evaporation have 
been largely responsible for this de- 
crease. 

Detailed figures relating to the pro- 
duction of all these materials are con- 
tained in Bureau of Mines Bulletin 280, 
“Petroleum Refinery Statistics 1916- 
1925,” copies of which may be pur- 
chased from the Superintendent of 
Documents, Government Printing Of- 
fice, Washington, D. C., at a price of 
30 cents. 


Brown Company Opens 
Chicago Office 


Chicago—The Brown Instrument Com- 
pany, with headquarters in Philadelphia, 
has opened a Mid-Western repair and 
service station here, to take charge of the 
company’s increased business throughout 
the Middle West. 

The station is under the supervision of 
factory-trained mechanics and can give 
prompt repair service. Charts, thermo- 
couples, protecting tubes, extension leads, 
instruments of standard ranges, and in- 
strument parts from stock can be secured 
from the Chicago branch office. 


Booklet for Boilermen 
PLIBRICO COMPANY 


“The Firebox” is a new house organ 
published by the Plibrico Jointless Fire- 
brick Company, 1800 Block on Kingsbury 
Street, Chicago, Illinois. The magazine 
is published in the interest of those in 
charge of boilers and furnaces and con- 
tains interesting material pertaining to ef- 
ficient and economical operation of fur- 
naces. 

Any one interested can be put on the 
mailing list by writing the company re- 
questing this. 


Pyrometer Control Book 
THE BRISTOL COMPANY 


Pyrometer Instruction Bulletin No. 358 
has recently been released by the Bristol 
Company, Waterbury, Connecticut. This 
publication is devoted to the installation 
and care of pyrometers and is for free 
distribution. Copies will be mailed on ap- 
plication to the company. 
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SUNOCO 


630 oils 














Increase your daily 
gasoline production. 
Lower your manu- 
facturing cost per 
gallon of gasoline 
produced. 


Control your end 
point. 








HESE desirable results are obtained by careful control of the distilla- 
tion range of these oils. A short boiling range provides a low mo- 
lecular weight oil, which has greater absorption capacity. 
Our Engineering Department will be glad of the opportunity to co- 
operate with you in the development of your plant. 
The number of representative companies using Sunoco Absorption 
Oils are proof of their unquestionable quality. Let us quote you prices 


and furnish samples. 


SUN COMPANY 


Petroleum Bldg., Tulsa, Oklahoma 


Refineries at 
Marcus Hook, Pa. Yale, Oklahoma Toledo, Ohio 
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(Continued on page 96) 

14 operating companies reporting large 
capacities, the Phillips Petroleum Com- 
pany still maintains its lead in capacity, 
this company having 297,200 gallons 
capacity in Oklahoma, 231,400 gallons 
in North Texas, and 6,500 gallons in 
North Louisiana and Arkansas, which 
totals 535,100 gallons. The second 
largest producer of natural gasoline in 
the Mid-Continent territory is Sinclair 
Oil & Gas Company, with a capacity 
rating of 270,000 gallons, and Magnolia 
Petroleum Company is third with 204,- 
100 gallons. The table shows the 14 
leading companies with their produc- 
tion of natural gasoline distributed in 
the areas of the Mid-Continent, where 
the gasoline plants are located. 
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Table 4 
NATURAL GASOLINE MANUFACTURERS 
In the Mid-Continent Territory Having Daily Production of Over 50,000 Gallons—Covering 
Period February 1 to March 1 


Magnolia Petorleum Company .........+.+: C6068. . . cacuss 105,200 13,200 204,100 
North 
Louisiana and 

Company— Oklahoma Kansas North Texas Arkansas Total 
Amerada Petroleum Corporation ..........++. 70,009 7,000 ls) we waaera 80,200 
Carter Oil Company ........ccecceecescees Sea. (abesty .s0legns eaves 131,500 
ee, eR nn nance sess enceneaae | Gite acee 0 Rea 192,200 
Empire Gas & Fuel Company ......-.--++++ 74,500 59,000 0 eee ee 135,500 
Gypsy-Gulf 2 .....ccccecccenceccccccceccces a Ae Per? 55,200 17,400 196,300 
Humble Oil & Refining Company .......... voceee. Dheecke ee. eee ne 79,300 
Magnolia Petroleum Company ...........+-- Saeee = “Wascea 105,200 13,200 204,100 
Mid-Continent Petroleum Ccmpany ........- an. «ites - eee. demas 63,800 
Phillips Petroleum Company ....--.--+-++- ef Rae ce 231,400 6,500 535,100 
Roxana Petroleum Company ........++++++> Se "salam ie are re 174,050 
Skelly Oil Company ........-.+++++eeeeeeee ee wan eee 60,000 13,500 142,000 
Sinclair Oil & Gas Company .......-+++++++: 249,000 15,000 meee . Aceves 270,000 
The Texas Company ......-.-ceeeeeceecees 65,609 7,500 23,000 1,000 97,100 
Tidal Refining Company ...-..--++-++eeeeees 35,500 10,000 SMES >. ares 60,500 








2,361,650 





eel Table 3 
NEW ABSORPTION GASOLINE PLANTS 





tarnsdall Oil Corporation ...24-9-6 10,000 

Carter Oil Company ......... 15-9-6 20,000 

Carter Oil Company .......35-10-6 18,000 

& so Empire Gasoline Company . ..13-8-6 7,500 
Empire Gasoline Company .. .14-8-6 20,000 

Gypsy Oil Company ........ 16-9-5 20,000 

: Independent Oil & Gas Co. ..26-9-6 15,000 


Included in the Recent Survey of 1927 Con- 
structed in the Seminole Area 


; : Gallons 

Company— Section Capacity 
Amerada Petroleum Corp. ...16-9-5 20,000 
Amerada Petroleum Corp. ...23-9-5 2,500 


Carter Oil Company .......; 34-10-6 20,000 
Empire Gasoline Company .. .24-9-6 15,000 
Empire Gasoline Company ...34-9-6 15,000 
Empire Gasoline Company .. .15-8-6 20,000 


Magnolia Pet. Co. ........... 10-9-5 20,000 
Pure Oil Company .......... 26-9-6 24,000 
Pure Oil Company .......... 14-8-6 15,000 


r ? Sinclair Oil & Gas Company 35-9-6 80,000 
aine a Victor Gasoline Company ....10-9-8 1,000 
MONA: i Cadets setae end tase deese 343,000 


Repair Parco Plant 


Lower Cost Parco, Wyo.—The new Dubbs crack- 


ing plant at this town, which is re- 
placing the one ruined by the explo- 
sion a few months ago, is making good 


H progress in its installation. The con- 
— = that sums up the experience crete footings for the expansion 


chambers, each 40x60x10 feet and 


of Southwestern Refineries who use weighing 83 tons, are completed, and 


the 200 foot smokestack from one side 
of which a huge chunk was torn, is 
being reinforced with a six-inch con- 


és * 
ric crete sleeve extending above the dam- 
aged section. 


New Dubbs Unit 























Chicago.—The British American Oil 
Refineries, Ltd., recently contracted 
for the immediate construction of a 
1000 barrel Dubbs cracking unit, which 











Ath Brick & Tile Co.., Texas Clay Products Co., t 
ens Bric ile Co Malakoff, Texas Austin, Texas Canada, refinery. 


Athens, Texas 


Write Any Office for 
Facts and Figures 


Texas Fire Brick 


Elgin Butler Brick Co., will be erected at its Toronto, Ontario, 


New Cracking Unit 


Los Angeles—The Western Oil & 
Refining Company of California has 





constructed foundations for a new 








Manufacturers Association aaaanenh aaa cracking unit installation at its Wil- 


Promoting Texas Fire Brick Economies Ft. Worth, Texas 


Acme Brick Co., . as fe = . . 
mington, California, refinery. Neces- 


sary tanks for operation and storage 





are already in place and the cracking 
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GLANCE NOTE READ 


at the diagram prepared by the remarks in below why the joint 
the American Refractories bold face type. and the bond are the 
Institute. important factors. 
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The Joint and the Bond | 
are the Important Factors 


This chart of the American Refractories Institute shows that resistance to de- 
struction by slagging, spalling, disintegration, loss of heat, and strength depend on 
the material used for the joints. 





The way to eliminate inefficiency and destruction at the joints in furnace walls, 


boiler settings, arches, is by laying up the firebrick with HYTEMPITE. 


HYTEMPITE is especially preferable for layiny up arch brick, one of the most 
severe tests for any cement. At high temperatures, HYTEMPITE prevents dis- 
ruption due to pinching, which is often mistaken for spalling, as the top, bottom, 
and sides of the brick are held in place tightly, owing to the great strength of the 
HYTEMPITE BOND. 


HYTEMPITE is particularly advantageous where large shapes are employed for 
these may be distorted to some extent and hence cannot be laid with thin joints. 
In this case, a mixture of HYTEMPITE with crushed old firebrick or GANI- 
SAND, as a filler, can be used to advantage. 


HYTEMPITE forms a lasting union betw een refractories under all practical operat- 
ing conditions. 


QUIGLEY FURNACE SPECIALTIES Co., Inc. 
26 Cortlandt Street New York 


Quick Service from Stock in Every Industrial ( enter 
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1. It is acid and corrosion 


resisting 


2. It is 250% stronger than 


other bronzes. 


This company are pioneer 
producers of aluminum 
bronze for many uses. We 
will cast and machine parts to 
your specifications. 


Send Specifications for Estimate. 


Buffalo Bronze Die Cast Corp. 
100 Arthur Street. 


Buffalo, N. Y. 





78 Oil and Refining Companies now using the 


Mettler Entrained Combustion 
Gas Burners 
For All Purposes, Kinds of Gas, Pressures 
Write for Latest Condensed Catalog 


Lee B. Mettler Co. 


406 S. Main St. Los Angeles, Cal. 





length 
of service... 


Aluminum Bronze parts last long- 
er in service because of two remark- 
able qualities of this metal— 
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Blending of Distillates and Natural Gas 
Condensates 
(Continued from page 57) 
but deviations occur with concentra- 
tion. 

The blending of small amounts of 
petroleum naphtha with excessive 
amounts of very volatile natural gaso- 
line, when heat is applied bringing the 
natural gasoline to its boiling point, or 
approximate point of total vaporization 
and applying sufficient heat to the 
naphtha so that its peculiar forces of 
molecular cohesion is very weak, 
seemingly accomplishes a molecular 
intermingling and closer’ contact, 
through the counter current scrubbing 
action in the evaporator, as previously 
described, which effects and causes the 
results as outlined herein. With heat 
and low pressures applied, and with 
the absorptive action of the gasoline 
vapors rising against a falling spray of 
hot naphtha, which is but slightly va- 
porized, the various «series of hydro- 
carbons in both the naphtha and the 
natural gasoline may have opportunity 
to selectively absorb those members 
between which there is some affinity. 
[he resultant solutions of hydrocar- 
bons of the light gasoline series, (nat- 
ural gasoline) and the heavier naphtha 
series, is an excellently stable product 
with a high distillation recovery, and 
very low in evaporation losses (low 
vapor tension). The naphtha, after re- 
peated use, passing through the blend- 
ing system several times shows but 
little change in its specifications as to 
boiling range and initial end point, 
while the gravity also remains but lit- 
tle changed. This indicates that there 
is a blending of the naphtha with a small 
quantity of the hydrocarbons of the 
natural gasoline which assists in main- 
taining the composition of the naphtha, 
at the same time that certain portions 
of the naphtha are lost by entering 
into solution in the natural gasoline 
and making up the blend or finished 
product. The naphtha does not ac- 
tually remain unchanged, but the por- 
tion of naphtha dissolved in the blend 
is compensated for by a like blending 
ef a small portion of natural gasoline 
in the naphtha. The volume of naph- 
tha used, however, in the blend checks 
with the volume increase as noted in 
the finished product storage tanks very 
closely. The percentage of naphtha 
used in blending is determined by the 
gallonage increase in the finished prod- 
uct, as checked against the gallonage 
decrease in the naphtha storage tanks. 
Fresh naphtha is added to the system 
as needed. ; 

In the installation described and 
others now in operation, the operators 
are securing a very stable product, of 
high distillation recovery, low end 
point, and relatively high initial boil- 
ing point, with low vapor pressures, 
through the use of small quantities of 
naphtha and in very much smaller 
proportions than would be necessary 
to accomplish the same results in low- 
ered vapor pressure alone, with a cold 
or liquid phase blending procedure. 
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Hammond Filters with Fulton Patented Heads with Re- 
movable Non-Corrosive Monel Metal Screen. A Labor 
Saver doing away with old fashioned methods. Made in 
Diameters 5 to 10 feet and heights 10 x 30 feet. Names 
of users on request. 


Our Bulletin No. 300 describes these Filters. 


Our Bulletin No. 200 covers storage tanks from 300 to 
80,000 barrels, and Bulletin No. 100R covers Horizontal 
Tanks from 1600 to 24,000 gallons. We make a special- 


ty of furnishing steel tanks knocked down for domestic 
or export. 


Erection men always available. 


HAMMOND IRON WORKS 


WARREN, PA. 


Manufacturers and Exporters of Steel Tanks and Steel Plate 
Construction 


(New York Office: 17 Battery Place—Telephone 0060) 
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EXTRACTS OF REFINING TECHNOLOGY 








New Simple Rapid Viscosimeter for 
Lubricating Oils 

The measurement of the viscosity of 
lubricating oils with the aid of the 
Engler apparatus or the like, is a trulv 
laborious and time-consuming opera- 
tion and furthermore, is accurate as 
well, although the accuracy of the in- 
strument plays no role in most prac- 
tical cases. It is more convenient to 
determine the viscosity of the oil by 
means of the scale viscosimeter, an 
instrument which permits the continu- 


ous measurement of the viscosity at 
different temperatures, without the 
necessity of constantly transferring 


_liquids as is necessary in the Engler 


However, these scale 
instruments have as a rule been too ex- 
pensive. The following is a descrip- 
tion of a simple and new type of this 
instrument which requires only 30 
cubic centimeters of oil to fill it and 
which is no more epxensive than an 
Engler instrument. 

The viscosimeter is seen in the ac- 


viscosimeter. 





on your pumping requirements. 
Pressures to 300 lbs. 
Capacities to 2000 G. P. M. 


WATEROUS 


SAINT PAUL, 
New York City Office: 





¢ Also Manufacturers of the 


THE WATEROUS 
ROTARY PUMP 





The Waterous Pump Is Fasily Adjusted for Wear 


In a few minutes and without disturbing pipe connections, 
the interior can be exposed for inspection and repair. The re- 
moval of a few shims makes the pump as good as new. 

The Waterous is not a “competitive” pump. It is offered for 
continuous heavy duty and is built accordingly. 

We would be glad to submit our proposal and specifications 


Applications for representation 
considered from responsible parties. 





in open territory will be | 





CoMPANY 


MINNESOTA 
342 Madison Ave. 


Waterous Fire Hydrant 








JULY, 1927 















































él Jé 
Ge) Ae A 
Ww K 
Fi a U 
i R 





companying illustration. A massive 
measuring frame E stands on two sup- 
ports G, firmly fastened to the base- 
board. The front portion of the frame 
is bored for the introduction of the 
small viscosimeter vessel V, in which 
a small spindle can rotate with the 
shaft W. The oil, whose viscosity it 
is necessary to measure, is allowed to 
flow into the vessel V from a small 
container B. The manometer or meas- 
uring tube M extends vertically from 
V. The thermometer T serves for the 
determination of the temperature in the 
viscosimeter V. The oil can be re- 
moved from the viscosimeter through 
the petcock H. In back of the meas- 
uring board or frame is located the 
Bunsen burner F, this being fixed in 
one position. The frame E is heated 
by means of the flame of the Bunsen 
burner and along therewith the oil in 
the viscosimeter. The heating of the 
oil takes place with great uniformity 
in this simple manner, as is corrobo- 
rated by various determinations made 
at rising and falling temperatures. 
This arrangement avoids the necessity 
of using the water or other liquid bath 
employed in the Engler viscosimeter. 
In using this new type of viscosi- 
meter, the container B is filled with oil 
and this oil is allowed to run into the 
viscosimeter, 30 cubic centimeters be- 
ing sufficient for this purpose. If the 
consistency of the lubricating oil is like 
that of a paste, then the apparatus is 
heated up to the proper temperature. 
The process can then be carried out in 
such a manner that the oil is heated 
by means of the burner F in a regular 
fashion up to the maximum measuring 
temperature, 100 degrees .C., or 200 
degrees C., or even 300 degrees C., as 
one desires, each temperature being 
easily obtainable and allowable in the 
instrument. Then the burner F is ex- 
tinguished. The oil now stands in the 
measuring tube M at the zero point, 
which is somewhat over the level of 
the oil in B. The zero point of the 
scale S, which is fastened to M, is set 
at this point. The spindle in the vis- 
cosimeter is then set rotating by means 
of- the clockwork U, which can be 
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THE PRESIDENT WRITES - 


The President of a Pennsylvania refining company in writing to The 
REFINER AND NatuRAL GASOLINE MANUFACTURER comments on a number of 
articles carried during the past year and makes special reference to one article 
which he says has meant a material saving to his company. 

Here is the letter: 

“Rather than use the appended form, I am going to take what articles I have 
cut from The REFINER AND NaTuRAL GASOLINE MANUFACTURER and give you 
a list of them. 

CooLtinc As AppLIED TO NATURAL GASOLINE PLANTS 
By H. J. Maxwell, 1926. 
METHODS OF DETERMINING THE SPECIFIC GRAVITY OF NATURAL GAS 
By Guy S. Mitchell, September, 1926 
CooLING OF ABSORPTION OIL AT GASOLINE PLANTS 
By E. R. Cox, February, 1927. 
How to CoNSERVE STEAM IN REFINERY 
By H. S. Bell, May, 1926. 
METHODS OF DETERMINING THE SPECIFIC GRAVITY OF NATURAL GAS 
By Guy S. Mitchell, August, 1926. 
CONSTRUCTION AND OPERATION OF BuBBLE CAP TOWERS 
By Fred C. Koch, February, 1927. 
GETTING FINISHED CuTS FROM SINGLE TOWER 
By George Reid, November, 1926. 


“And, one article that I figure is saving for us about $100.00 per month in 
loading our tank cars. This is an old article which shows an arrangement of taking 
the evaporation gases from the storage tank back to the same tank from which 
the gasoline is being loaded. We were taking our vent gases from our tank car 
through our absorption plant with the result that the absorbent oil became so 
saturated with these lighter constituents that it was not possible for the oil to pick 
up the gasoline from the gas coming from the field. We now take our gas from 
the tank cars through a small compressor and with the piping arrangement shown 
in this article. 


‘“‘We, personally, would like to see as many articles as possible on fractiona- 
tion and more on general plant design. 
Very truly yours, 
THE SLOAN AND ZOOK COMPANY, 
R. T. Zoox, President.” 


The REFINER AND NatuRAL GASOLINE MANUFACTURER is one of three oil journals pub- 
lished by The Gulf Publishing Company, with a combined circulation of more than 24,000. 
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wound up by means of the handle A. 
The clockwork is connected with the 
shaft W of the viscosimeter spindle 
by means of the flexible coupling K. 
The shaft makes 100 R.P.M., which 
can be controlled just to that point 
by means of the small pendulum P. 
The clockwork can be regulated by 
means of the regulating knob R. Just 
as soon as the spindle starts rotating 
the oil commences to rise in the meas- 
uring tube M and remains stationary 
at a certain height H. This height is 
proportional to the viscosity of the 
oil. The viscosity of the oil can be 
read off in absolute terms from the 
scale S, and also in degrees Engler, 


degrees Sayoblt and degrees Redwood, 
etc. 

The measurement is thus carried out 
at a definite temperature. The tem- 
perature drop is then waited for and 
then the measurement is repeated at 
the new temperature. It has also been 
found that not all oils can endure 
heating to a temperature of 200 degrees 
C. without suffering change, which is at 


“once detected in the very appearance 


of the oil. In the case of such oils 
the measurements are started at low 
temperatures and then the oil is heated 
up further. After the measurement of 
the viscosity, the oil is allowed to run 
out of the viscosimeter through the 
petocck h, the apparatus is washed out 
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Edwards Forged Steel Valves 















Strong 
Stem of 
rolled 
stock 






engaged 
threads 







Note the 
straightway 
flow, providing 
advantages of both 
the gate and 
globe valves 









Removable 
seat, hexagonal 
hole for removing. 
Special wrench 
is not neces- 
sary 









Plug type 
stem and integral 
disc—drills its way 
to metal seat. Disc 
has ample stock 

for remachinin 
if necessary 


Here are two outstanding reasons why you 
should standardize on Edward Forged Steel 


Valves. 


(1)—designed and built for service up to 500 
pounds pressure and intermittent temperatures 
to 1100 degrees F.—they therefore will fit any 


service need within this range. 


(2)—because of quantity production these high ive. 
grade valves are priced LOW ENOUGH to jus- 
tify their use even in service far below their max:- Steel Valves are 


mum rating. 


The Edward Valve & Manufacturing Company 
East Chicago, Ind. 


Maintenance Engr. Corp., 1802 Conti St., Houston, Texas 
Chapman Valve Mfg. Co., P. O. Box 974, Tulsa, Okla. 


Main Office and Works 

























ye heavy —im mediate 
and deep—will 
not distort Sone 
from stock 







Globe Valve 
Plug Type 
No. 682 





Non- | 
Heating 

Handwheel of 
Malleable 
Iron 












Forged 
Steel 
O.S. & Y. 
Bonnet 





















End 


If you have a plant 
nearing completion— 
a few extra valves 
needed for last min- 
ute installation — an 
emergency arises 
where valves are 
needed quickly—wire 
Edward — specify 
“Forged Steel 
Valves” — immedi- 
ate shipment will be 
made — any quantity 
and any size from %- 
inch to 2-inch inclus- 


Edward Forged 


made in both Globe 
and Angle pattern— 
Plug Type or Ed- 
ward Protected Seat 
and Disc. 


Ask for Refinery 
catalog. 











—for every refinery service 
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with a suitable liquid and is then read¥ 

ior measuring another lubricating oil. 

Die Messtechnik, 1927, page 45. 
Catalytic Cracking Process 

The process, which is patented in 
French Patent No. 606,173, is concerned 
with the special treatment of hydrocar- 
bons in the hot condition with alumi- 
num chloride (anhydrous) with the 
idea in mind of producing gasoline 
motor fuel. There is nothing new in 
the use of aluminum chloride for this 
purpose, for a great number of proc- 
esses have been described and patented 
in which this chemical is employed. 
However, aluminum chloride is used in 
a novel manner in this process. 

The treatment consists in making the 
hydrocarbons, which are raised almost 
to the temperature at which they de- 
compose, react not with aluminum 
chloride, but with the product ob- 
tained by the action of this chemical 
on certain hydrocarbons, which may 
be considered as by-products in the re- 
fining of crude oil with the aid of cold 
liquid sulphurous acid (Edeleanu proc- 
ess). 

Ammonium chloride combines with 
the majority of hydrocarbons soluble 
in the cold (at a temperature of zero to 
10 degrees C.), and yields an oil, an 
organic Ometallic compound, which is 
very active. It acts not so much as a 
catalyst of cracking as much as a regu- 
lator of the cracking operation. 

This patent recommends the use of 
combinations of hydrocarbons plus 
aluminum chloride, free from sulphur 
and sulphurous acid, for this purpose. 

It is remarked that the use of a com- 
pound of aluminum chloride and a 
hydrocarbon derived from the Edele- 
anu process is an interesting develop- 
ment in cracking and constitutes a new 
use for these hydrocarbons. There is 
perhaps here indicated a new line of 
work in soluble metallic catalysts for 
the cracking process. 


Utilization of Residual Oily Lyes 

In order to recover the oils which 
are contained in the residuals from the 
treatment of petroleum with alkalies, 
the following method has been used, 
which had already been found to give 
results with kerosene residues. The 
alkaline residue is treated with one to 
two per cent of seasalt. The mass 
which separates contains 27 to 30 per 
cent of water and from 65 to 70 per 
cent of organic matters (oils, soaps, 
resins.) From 25 to 30 per cent of salt 
are added to this mass and it is then 
distilled in a still heated to a tempera- 
ture of 3U° to 310 degrees C. by direct 
superheated system. The distillation 
takes place with satisfactory rapidity 
and without the formation of foam. A 
tabulation of properties of the distilled 
oils is given in the original article. 
Laboratory tests have shown that the 
products obtained are of a very high 
grade. 

When the process was carried out on 
a large scale, it was found that the 
product obtained was not clear enough 
and this was traced to the imperfect 








N 


#US-5, 27 A Gulf Publishing Company Publication 


Pyrometer Protection lubes 
Thermometer Wells 





113 



































40 SERIES 


Copper Aluminum Iron 


30 SERIES 


Nickel Alloys 


10 SERIES 


iL Stamless Steel 


























Our long years of experience coupled with our 
complete manufacturing facilities enable us to 
produce Tubes or Wells second to none in 
quality—and at an economical price. 


Those made of Hills-McCanna Corrosion Re- 
sisting Alloys are produced and drilled up to 
42-inches long from a solid casting—while 
those of steel are produced from forgings or 
rod. 

Where Hills-McCanna Alloys are used a tight 
joint is assured without the possibility of 
“freezing’—as well as quicker and more ac- 
curate readings due to higher thermal con- 
ductivity of the alloy. 








Outline your needs and we shall gladly submit 
the alloy best suited to your conditions. 


(The Ilells and Tubes shown in this advertise- 
ment are from actual photographs and manu- 
factured by us on order.) 
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design and construction of the still. 
Crude products were allowed to be car- 
ried along with the distilled vapors, 
thus contaminating the distillates. It 
was found that 25 per cent of the re- 
covered oil could be advantageously 
mixed in all cases with 75 per cent of 
ordinary machine oil to obtain a lubri- 
cant of high quality, particularly after 


it had been subjected to treatment with 


sulphuric acid. 

The naphthenic soaps which are left 
behind in the still are removed, washed 
with salt water and then decomposed 
with the aid of sulphuric acid. Naph- 
thenic acids are thus obtained, which 
represent 85 to 90 per cent of the quan- 
tity present in the original alkaline 
residue. This product is darkened, due 


to the presence of 20 per cent of resins. 
Azerbaidj. Neft. Choz., 1926, Nos. 10- 
58, pages 50-52. 


Cracking Mineral Oils 

The illustration shows an apparatus, 
which is patented in German Patent 
No. 439,010, and which is employed in 
the cracking of mineral oils. This ap- 
paratus consists of an autoclave, shown 
at A, and a cracking device B, which 
is set on top of the autoclave. The 
cracking device B is also connected 
with reflux condenser H, which is pro- 
vided with a reducing valve D. The 
cracking device B can be heated by 
the aid of electricity up to the tem- 
perature at which the oil treated is de- 
composed. The cracking catalyst is 
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COPES 





equipment.’ 


A simple, rugged, accurate and 
continuous boiler feed water 
input. 


Even distribution of load be- 
tween boilers. 


Less drop in steam pressure on 
overloads. 


Higher overload capacity. 


Smooth, constant rate of feed 
with no spasmodic opening 
and closing of the feed valves. 





for the asking. 








Boiler Feed Water 
Regulators 


“Pay a higher dividend than 
any other piece of power plant 


L. L. Baker, Chief Engineer 
Barnsdall Refining Co. 


The Copes Provides: 


The above statement by Mr. Baker is from an article he re- 
cently wrote on “Advantages of Boiler Feed Water Regulation 
in the Oil Industry.” A copy of this will be gladly sent you 


NortTHERN Equipment Co., 620.Grove Drive, Erie, Pa. 
Stock carried by B. W. Vinson, Natl. Bank of Commerce Bldg., Tulsa 


Stock carried by: 
B. W. Vinson, Natl. Bank of Commerce Bldg., Tulsa 
C. C. Moore & Co., Engineers, Central Bldg., Los Angeles | 





SYSTEM or BOILER FEED CONTROL | 








Drier steam, since the water 
level cannot rise beyond a pre- 
determined point. 


Elimination of boiler priming | 
and wet steam at the filter de- 
partment. 


Labor saving. 


Reduced stress on boiler feed 
pumps, feed lines and valves. | 
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located in an annular space J, which 
is formed between the concentric cylin- 
der E in the decomposing space, and 
consequently succeeds in coming in 
contact only with the oil vapors and 
not with the return flow of liquid. Ger- 
man Patent No. 439,010. 

In accordance with the additional 
patent No. 439,520, the heating of the 
catalyst is accomplished with the aid of 
internal heating. In this case the cata- 
lyst is a substance which conducts the 
electric current, such as carbon or 
coke, which is directly heated by the 
electric current. This is done by in- 
serting the catalyst as resistance in the 
current circuit. 


Resinification Value of Transformer 
Oils 

It is corroborated that it is advisable 
that in examining transformer oils, the 
resin content should be determined 
both before and after heating. Of two 
oils which had the same resin content 
after heating, that which has the high- 
er content before heating, and conse- 
quently showed the smaller increase, 
would probably prove the better in use. 
The acid value of the oil increases to 
about two and one-half times its origi- 
nal value during the heating, and is ap- 
proximately proportional to the resini- 
fication value. Petroleum Zeitschrift, 
1927, pages 116-7. 
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ROTO TUBE CLEANERS 











Roto Air-Driven Heavy Duty Cleaner 
For 


CRACKING STILLS 


THE ROTOCO. "SS NEWARK, N. J. 























SEAMLESS STEEL STILL TUBES 


Thousands of Babcock & Wilcox open hearth seamless steel still tubes 
are in service in refineries throughout the country. 


These tubes have been supplied to various specifications, either with plain 
ends or upset as ordered. 


Many of them are thirty feet long, made hot finished by a process per- 
fected by this Company, for tubes of unusually long length. 


The more common sizes are carried in stock at the Mill for immediate 
shipment. 











THE BABCOCK & WILCOX TUBE CO 


Works: Beaver Falls, Pa. 


General Sales Office: 85 Liberty Street, New York 
BRANCH OFFICES 







BRANCH OFFICES 
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MOND! aa sateen a se-oeiabd woes 80 Federal Street AMIMTAG, TEE, 6.0.0.000000600 208 Polk Street 
PHILADELPHIA ....-+++eeee% Packard Building PMORNER, ARISOBA. 0.660000000: Heard Building 
PittsspurGH ...Farmers Deposit Bank Building BO 9 bb 05.6040-0:0 40% 444 Seventeenth Street 
CRBVERAMD scccsvccvccccees Guardian Building ge Se. See Kearns Building 
CONCIBMATE 6c 05508 c0sceces Traction Building Rr oe L. C. Smith Building 
Astawed, GA, occcccccsceses Candler Building AM WMANCIBED 22002 .6'0s0s0 Sheldon Building 
Be GIPAMOMD ccccccvesccese 344 Camp Street gS rrr rer er Central Building 
Houston, TRxAS.......2:.00- Electric Building PoRTLAND, OREGON ........... Gasco Building 
San ANTONIO, TEXAS ......eeceeesecees MeOMOA, CURE 026.00. cess Calle de Aguiar 104 
Sésnseeses 511 Builders Exchange Building San Juan, Porto Rico ..Royal Bank Building 

i Honorutu, H. T...... Castle & Cooke Building 





Dates, TREAS .cccccccsecs Magnolia Building 


Mention Where You Saw the Advertisement 





116 THE REFINER AND NATURAL GASOLINE MANUFACTURER 





JULY, 1927 














REFINERY AND GASOLINE PLANT ACTIVITIES 











Skelly Panhandle Plant 


In Operation 

Amarillo, Texas.—The new absorp- 
tion gasoline plant of the Skelly Oil 
Company in the Panhandle of Texas 
was recently completed and placed in 
operation. The plant is located in 
block 88 in the heart of Skelly’s 12,500 
acre Schafer ranch lease in Carson 
County. The installation will serve a 
potential producing district of some 


18,000 acres, which is insurance of a 
long operating life for the plant. Pres- 
ent capacity of this plant is given at 


; 20,000 gallons daily, but work has al- 


ready commenced which will result in 
doubling its size. 

Natural gas is boosted through the 
absorption plant by a compressor sta- 
tion consisting of direct connected 320 
horse power Snow tandem units. 

Water for cooling purposes is sup- 
plied from large springs yielding soft 














This cooling tower we installed for the Marland Refining Company at their Ponca City plant 
is the largest single atmospheric cooling tower in the United States 


Plenty of Cool Water for All Purposes 


Refinery engineers are finding that the best practice in regard to the 
use of cocling water is to have one large supply of cold water serving 
the various stills, interchangers, and coolers. However, these various 
pieces of apparatus empty their water into the hot well at different 
temperatures and present a cooling water problem that only an expert 


can solve successfully. 


Our company is composed of en- 
ginmeers whose long experience 
with cooling water problems en- 
titles them to your confidence. We 
have designed and built cooling 
towers and spray nozzle cooling 
systems for firms like Marland Re- 
fining Company, Union Oil Com- 
pany, Roxana Petroleum Company 
and others equally well known. 


Our new bulletin, just off the 
press, describes and illustrates our 
atmospheric cooling towers for re- 
fining plants. Write for your copy 
now 


Free 
on 
request 





THE COOLING TOWER COMPANY, INc. 


15 John Street 
Houston, Texas 
The J. A. Rossiter Co., 
410 Union Nat’l Bank Bldg. 


Tulsa, Okla. 
J. F. Pritchard & Co., 
910 Mid-Continent Bldg. 


New York 
Los Angeles, Calif. 
N. O. Fleming Co., 
5815 Maywood Ave., 
Huntingdon Park 


Representatives in other Principal Cities 








water, which is piped to the plant a 
distance of nine miles. 

A plant has been installed to treat 
the gasoline to sweetness, employing 
the sodium hypochlorite process. Elec- 
tric power for auxiliary equipment is 
generated on the lease by the company. 
Electrically driven pumps are em- 
ployed to circulate cooling water, and 
electricity is generated for lighting 
purposes at the camps for both the 
gasoline and production departments. 


Reconditioned Refinery 
Starts Operation 


Tulsa—The work -of reconditioning 
the White Oak Refining Company’s 
plant at Allen, Oklahoma, (formerly 
owned by the Mecca Refining Com- 
pany) was completed and the plant 
started operations during the latter 
part of June. The company has also 
completed the laying of four miles of 
four inch pipe line from Allen to the 
Bowlegs pool in the Seminole area, 
and 2000 barrels of Seminole crude 
daily has been .contracted from the 
Amerada Petroleum Company. The 
capacity of the refinery is rated at 2500 
barrels. An operating force of 15 men 
is employed by the company. The new 
plant has a battery of ten stills, con- 
tinuous operation, with six still equip- 
ment with bubble type fractionating 
equipment. Ample storage facilities 
are provided, with 11,000 barrels crude 
oil storage capacity, 6000 barrels gaso- 
line and about 10,000 barrels fuel oil 
storage. 

R. L. Walde, formerly superintend- 
ent of the Inter-Ocean plant at Bris- 
tow, is manager of plant operations 
for the White Oak Refining Company. 


Start Work on Eastland 
County Gasoline Plant 


Fort Worth, Texas. — Construction 
work has been started on a high pres- 
sure absorption gasoline plant by the 
Moody Corporation and H. H. Adams 
on the J. C. Dyer pool discovery lease 
in northwestern Eastland County. 
This plant is ‘being’ erected by Hirt & 
MacDermott, Inc., on a turnkey con- 
tract, and will start off with a daily 
production of 3000: gallons. The gas 
produced in the.Dyer pool averages 
one and one-fourth gallons of gasoline 
per thousand cubic-feet::.M. S. Eldred 
will be in charge of the plant. The 
owners of the plant have offices on the 
fourth floor of the W. T. Waggoner 
building, Fort Worth. 
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MORE RUGGED IN CONSTRUCTION 
MORE POSITIVE IN OPERATION 
SIMPLER TO OPERATE. EASIER TO CARRY 


See for yourself 


The Refinery Supply @. 
Largest Scientific Material House in the Southwest | 


Fourth and Detroit 917 Santa Fe Bldg. 
Tulsa, Oklahoma Dallas, Texas 











Metal-Asbestos Gaskets 
for 
Modern Refinery Practice 


Write tor this 36-page “Guide’’ 


Goetze Gasket & Packing Co. 


28 Allen Ave., New Brunswick, N. Y. 
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McKim Metallic 
Asbestos Gaskets 


COPPER 
ALUMINUM 
MONEL 
ARMCO 


Plain or Corrugated 


Catalog No. 17 on Request 


McCord Radiator & Mfg. Co. 


Manufactures of McCord Force Feed Lubricators 


DETROIT, MICH. 


California—Chandler & Warden, 121 West Pico St., Los Angeles 

















SOUTHERN CORNICE WORKS | 


Manufacturers of 


“SOCO” STATIONARY 
AND REVOLVING 
VENTILATORS 


For Refinery 
And Natural Gasoline Plants 


Oil Field Work A Specialty 








¢ 


118-20 S. Cincinnati 





Phone 2-1546 TULSA, OKLAHOMA 
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Locate Second Refinery 
At McCamey 


San Angelo, Texas.—A second refin- 
ery for McCamey and to operate on 
Crane-Upton County crude is to follow 
the dismantling of the Elliott Jones & 
Company’s 4000 barrel daily capacity 
skimming and cracking plant, located 
at San Antonio. This plant was taken 
over in February by J. H. Frost, S. 
Searcy and others after being idle for a 
long period, and last week was pur- 
chased by the Southern Crude Oil Pur- 
chasing Company, subsidiary of Stand- 
ard of Indiana. Southern will mater- 
ially increase the capacity of the plant 
upon its removal to McCamey, where 
Southern is loading about 15,000 bar- 
rels of Crane-Upton County crude 
daily for tank car delivery to the Pan- 
American refinery at Destrehan, La. 
Humble has a 13,000 barrel skimming 
plant in operation at McCamey, and is 
selling the entire fuel output to the 
Southern Pacific Railroad on contract, 
making deliveries to the S. P. via tank 
cars at Alpine. 


H. H. Cross Company 
Buys Plant at Joliet, Ill. 


Chicago.—The Henry H. Cross Com- 
pany, extensive marketers of petroleum 
products, are again entering the refin- 
ing field through the purchase of the 
refining plant at Joliet, Ill, according- 
ing to a recent announcement of 
George H. Fox, vice-president. The 
plant was formerly operated by the 
Warren Oil Company of Pennsylvania, 
and was later purchased by local peo- 
ple and operated for a while as the 
Joliet Refining Company. H. H. Cross 
Company plans to improve the plant, 
bringing it up to date and to increase 
the capacity. 


Tank Car Explosion 

Dallas, Texas—One workman was 
killed and two others burned when 
fumes in an empty tank car became 
ignited July 1 while being cleaned out 
at the Simms Oil Company’s refinery 
here. H. B. Taylor, 28, died from the 
effects of burns and the explosion, 
while N. H. Mason and J. R. Shaddox 
were injured by the blast. 


Rebuild Burned Plant 


Gordon, Texas.—The Lone Star Gas 
Company, who lost one of their major 
natural gasoline plants here when it 
was destroyed by fire on June 14, is 
now rebuilding the plant and expects 
to have the new installation in opera- 
tion by the middle of September. The 
plant had a rated capacity, of 15,000 
gallons of gasoline daily, and will be 
rebuilt to that capacity. 
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HEAVY DUTY EXPANDERS FOR STILL TUBES 





TOOLS FOR THE OIL INDUSTRIES 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds. 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds. 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 
Screw Punches for Plate Work 
Flaring Tools for Still Tubes 
Beading Tools for Still Tubes 
Hydraulic Jacks 
Hydraulic Punches 


A. L. Henderer’s Sons » : 


| 
Wilmington, Del. | 
Established 1870 Expanders since 1884 | 


METALASTIC 























The Standard 

Short Hand- Book 
for Chemists and 
Engineers 





Eleventh Edition 
Revised and 
Enlarged 


OIL ANALYSIS 


* 
Avucustus H. Grit, S.B., Pu.D, Sc.D. yt 
28 Illustrations. 18 Tables. 293 pages. | oil | 

















AIR COMPRESSOR 





One of the few chemical books which is simple enough to be_ | 
taken up without immediately previous preparation in the in- | 
tervals of an engineer’s work. It treats a restricted field of | 


engineering chemistry in a practical and utilitarian way. It is | wy) 

a concise manual for the analysis of the commonly occurring ] 
animal, mineral and vegetable oils, and in addition to describ- 
ing the methods used in applying physical and chemical tests, | § 4 
gives particulars regarding their preparation, properties, an- | 6 

alytical constants, uses and adulterants. 

Two new chapters have been added to this edition—one a | 

brief statement of the composition of the different oils; the 

other, the methods of examination of Motor Gasoline and Fue! | 

Oil. The special tests, methods of analysis and the description 


of the special oils and greases have been revised where neces- 

sary to bring the book throughly up-to-date. As many of these rods cause objectionable leakage. Yon can stop that 
tests have become standardized by government bureaus and . “ s > 
testing societies, they are reprinted scoring by using METALASTIC in the stuffing- 


as given in their publications. {Price $4.00} boxes 


Ge Gulf Publishing Company METALASTIC INCORPORATED 


1716 Dallas Avenue, Houston, Texas ; . ; z : 
Patented and Patents Pending in United States and Foreign Countries 
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Service to.the Oil Field 


Installation 
ina 
Chemical 
Plant 





For consulting engineers, oil field executives or maintenance 
men Power Piping Company renders a service of genuine help— 
planning, designing, fabricating, replacement work or emergency 
repairs! Write for folder “A Complete Plant or Just a Fitting.” 


POWER PIPING CO. «+ PITTSBURGH 





























ARMSTRONG TRAPS 
— Better in 7 Ways 


Kelly Self-Grinding Valves 

Promet Bearing Metals 

Cadman “Gato” Plug Valves 

Marley Non-Clog Spray Nozzles 

Vulcabeston Compressed Asbestos Sheet Pack- 
ing and Lubricated Twist Valve Stem Packing 
for steam pressures up to 650 lbs. and 900 de- 

Cannot Waste Steam grees temperature. 


Non-Airbinding All in Stock. 
Self-Cleaning . 


Ry nd GEO. B. ALLAN & CO. 


Cheep _. 301-2. Simpson Bldg. Dallas, Texas. 
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Signal Gasoline Company 
Opens Tulsa Office 


Tulsa.—The Signal Gasoline Com- 
pany has established branch offices in 
Tulsa with Ray R. Rosier in charge. 
The office here is in the Exchange Na- 
tional Bank Building. Mr. Rosier was 
formerly sales manager for the Akin 
Gasoline Company, Tulsa, having 
served in that capacity during the past 
three years. Previous to the Akin con- 
nection, Mr. Rosier was manager of 
sales with the Western Oi] Corpora- 
tion. The Signal Gasoline Company 
has three natural gasoline plants in the 
Mid-Continent territory. The com- 
pany is a California concern and is one 
of the major gasoline companies on 
the West Coast with headquarters in 


Los Angeles. 


Will Strip Gas on Long 
Line to Kansas City 


Tulsa—The Empire Gas & Fuel 
Company has perfécted detailed plans 
for the construction of an absorption 
gasoline plant which will work in con- 
junction with its compression § gas 
transmission plant, now under con- 
struction at Wichita, Kansas, all of 
which is a part of the gas transporta- 
tion system being built from the Pan- 
handle fields to Kansas City. This 
line will have a capacity of 70,000,000 
cubic feet for the first year, and it is 
planned to increase the number of 
compressor machines to the end that 
the capacity will be increased to 100,- 
000,000 cubic feet. The gas from the 
Panhandle will be a mixture of rela- 
tively dry raw gases and residue gases 
from gasoline plants, and will natural- 
ly not be of high gasoline content. A 
recovery of .1 to .2 gallons of gasoline 
per thousand cubic feet is expected, 
and at this rate the gasoline produc- 
tion from the proposed gasoline plant 
installation will average about 10,000 
gallons daily. The Empire’s 20-inch 
line terminates at Wichita. 





The United States Navy has awarded 
fuel oil contracts for 6,323,670 barrels to 
be delivered over the year 1927 to points 
along the Pacific Coast, Hawaii and the 
Philippine Islands; deliveries to start July 
1. Companies sharing the bulk of the 
awards include the Pan-American Petro- 
leum Company of California, General Pe- 
troleum Corporation, Standard Oil Com- 
pany of California and the Associated Oil 
Company of California. Prices this year 
are the lowest for some time. 





Schaffer Oil & Refining Company 
contemplates resuming operations at 
the refinery of the Alliance Oil & Re- 
fining Company’s plant at Thermopo- 
kis, Wyoming, under the management 
of B. B. Channel of Thermopolis. 
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Universal Mist Extractor 


Endorsed and adopted by Producers, Refiners and Engineers BECAUSE 


Outlet It will, in refineries, result in 
lower end points, less treating 
and higher yields. 


It provides CLEAN gas for the 
Absorption or Casinghead plant. 


Does away with LIVERED 
absorption oil. 


Can be used to remove suspend- 
ed oil from “tail-house” gases. 






Adjustable \ 

PREVENTS stills from FOAM- Seater 7 Be Drains Can be installed for pipe or cyl- 
ING. indrical stills to remove all un- 

aS vaporized oil held in suspension 
It insures CLEAN gas for dis- before vapors reach dephlegma- 
tribution lines and ADDITION- tors. 
AL OIL for the producer. 

It operates under pressure or 

Removes WATER from gas talet — vane. 
leaving Charcoal Absorption It operates without excessive 
Plant. back pressure. 


. Draw-off 


White Arrow Shows Path of Gas 
For sizes, specifications, prices and further information write to 


OIL ENGINEERING COMPANY 
WRIGHT-CALLENDER BUILDING LOS ANGELES, CALIFORNIA 

















BUCKLEY’S 


MULTI-SYPHON 


VENTILATORS 


Are now being used throughout the 


United States and five foreign countries 






in serving the oil industry. 
“BETTER VENTILATION 
AT LESS EXPENSE,” 


which gives you full details 


There’s A Reason! as to construction, theory, 
material, capacities, weights 
and prices. 


Write for catalogue. 


Manufactured only by 


Wichita, Kansas 











Mention Where You Saw the Advertisement 








122 THE REFINER AND NATURAL GASOLINE MANUFACTURER 


JULY, 1927 


Why the Seven O’clock Gauger 


O the story goes—One day in the 
~ early antedeluvian days of oil re- 

fining, more than likely some- 
where in the wilds of the first Pennsyl- 
vania oil fields, a refinery superintend- 
ent overslept. This was sufficient ca- 
lamity for the day. 

Upon arrival at the refinery, about 
8:30 a. m. it is said, the superintendent, 
more or less peeved at the world in 
general because of the very bad ex- 
ample he had set through his late ar- 
rival, immediately growled “Where's 
my mornin’ gauges?” 


His office man, for once the early 
worm, was forced to confess that the 
guager was five minutes late himself, 
and the highly important seven o'clock 
guages were going to be “just a wee 
speck late.’ More calamity. What! 
No guages? 

And so the superintendent—‘Every- 
thing’s wrong. Slept over myself; ate 
breakfast too fast and now my stum- 
mick hurts; that fool hoss of mine 
pu’possly kicked my shin, and the 
snow’s two feet deeper’n t’was yes- 
tidy. And now no gauges.” 








© 


Where Bristol’s 
Fit Into 
Refinery Work 


When crude products are 
“cut,” in the various proc- 
esses of refining, the effi- 
ciency of cutting depends 
on how close temperature 
and pressure conditions are 
controlled. 

That’s where Bristol’s Re- 
cording Instruments fit into 
Refinery work. 

They furnish continuous, 
daily records of variable 
conditions — records that 
give definite knowledge of 
what’s going on—records 
that help get RESULTS. 
There is a Bristol's instru- 
ment for every require- 
ment. Write us concerning 
your problems. 


BRISTOL'S 


Automatic Control Equipment for Tem- 
perature and Pressure. Recording In- 
struments for Pressure and Vacuum, 
Temperature, Liquid Level, Speed, Mo- 
tion, Operation, Electricity, Etc. 


The Bristol Company, 











Model No. 340—Bristol’s Re- 
cording Thermometer with 
moisture proof case. 








Modet No. 11—Bristol’s Re- 
cording Pressure Gauge. 





















RECORDING ~~ 
~INSTRUMENTS 








es 


As he seated himself to wait the er- 
rant gauger the right suspender strap 
snapped. Still no guages. 

During the morning, while the snow 
fell furiously, and the wind whipped 
the stillmen’s fires—two stills buckled, 
and one still “puked” (Good language 
in refinery circles). The smoke stack 
cracked open in an old rusted spot and 
the tank of kerosene turned yellow 
with devilish delight, but for no good 
reason. During the noon hour the su- 
perintendent’s daughter eloped with a 
weed cutting yard hand. And this 
this—because 
there was no seven oclock gauge. 


catastrophe, yes all 


Thus in these primal days was the 
beginning of tradition. Calamity has 
ever followed in refining circles when 
the 7 a.m. measurement of storage has 
been deferred. In the legends of re- 
fining, yesterday must cease at 6.59 and 
today shali start at 7 a.m. It is one 
tradition among refining plants; this 
mythical hour of today's beginning, 
which has so tightly encircled it with 
chimerical chains that the bonds are al- 
most unseverable, and grave danger 
confronts him who has the temerity, 
the audacity, to open and close a 24 
hour period at 8, or 9, or 10 a.m. 

Years later, maybe 50, perhaps 75, 
historians differ, a rookie refiner, a 
yard man promoted to the office of 
gauger, in the heydey of Burkburnett 
development, coming into the refinery 
office after a cold rainy session of 
early morning gauging, asked his su- 
perintendent, “Why have I gotta get 
these gauges at seven a. m. when its 
so dark I can’t see and so cold I can’t 

Sputters, and sputters only, interrup- 
ted,—but maybe the neophyte gauger 
was one of the 7,984 men found drown- 
ed in a tank of oil at Burkburnett dur- 
ing the boom. 


How to Gauge an Ice-Covered Tank 

Gauging tanks in the darkness of 
winter mornings certainly adds zest to 
living. Tens, twentys, 55’s and 80’s are 
hazardous’ contraptions. In balmy, 
summery, especially prepared Chamber 
of Commerce climates, many refiners 
have changed the location of gauge 
hatches, placing them close to the wall 
of the tank and within easy reach 
when the gauger stands upon the small 
enclosed steel platform at the top of 
the mounting steps. In colder _ sec- 
tions, where winter is a regular and in- 
sistent visitor, this beneficial change 
has been much slower, and hatches re- 
main five and six feet away from the 
tank wall and away from the safe en- 
closed platform. 

Try gauging in the total darkness of 
a wintry 7 a.m. Mount the ice covered 
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RUBSHELL PAINTS 


Recent experiments show the following: 

Where strong acid conditions prevail use one coat Rub- 
shell Priming and two coats Rubshell No. 2. 

Where Hydrogen Sulphide is present and on under 
side of roofs of crude oil tanks use Rubshell Priming 
with Rubshell No. 4. 


In Gasoline tanks also in condenser boxes containing 
hot salt water use Rubshell Priming with Rubshell No. 1. 





Sole Manufacturers 
International Compositions Co., Inc. 
25 Broadway, New York 
Agent for Texas: J. A. ROSSITER COMPANY 


410 Union National Bank Bldg., Houston, Texas 





HOSE MASKS 


Supply a continuous. stream 
of fresh air to workers in tank 
cars, oil tanks, under derrick 
floors or in any confined 
gaseous space. 


Ask for Details on Our Various 
Types of Masks. 


MS:A Combination 
Hose Mask 


This is One Time When He Wants 
Cool, Fresh Air. 














Mine Safety ts Appliances Co. 
cars : M-S-A Combination Hose Mask. 
Braddock Ave &Thomas Bivd. Pittshurgh, Pa. Write for Bulletin No. 99-R. 
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Craneu m 


Here’s welcome relief from packing Recommended on Worthington, Wilson- 
troubles on gas lift compressors and hot Snyder, National Transit, Union Steam 
oil plunger pumps. Craneum Style 250 Pump, Hot Oil plunger pumps and Chi- 

- cago-Pneumatic, Bessemer, Clark, In- 


gersoll-Rand, Gas Lift Compressors. 
Spirals or sets can be furnished. 


Order from jobber or direct. 





stands for efficient service at temperatures 
to 900° F. and pressures to 1600 Ibs. 
Thousands of pounds going out to the re- 
fineries. 


CRANE PACKING COMPANY 


1819 Cuyler Ave., Chicago, Ill. 


“John Crane” Metallic Packing 











BURRELL 
De Luxe Safety Model 


Standard-Burrell Gas Apparatus 
For the Gas and Oil 
Industries 





cA Modern 
Publishing 
Establishment- 


Our equipment is especially 
adapted to the publishing of 
books on petroleum, oil field 
supply catalogues, oil com- 
pany house organs, booklets, 
etc. 








sa 


Give us an opportunity to figure on 
your next printing job. 


iat 











Completely Described in the New 


BULLETIN NO. 750 


A copy will be sent upon request. 


Burrell Technical Supply Co. 


CHemicac- BiOLOGICAL- METALLURGICAL 
LABORATORY APPARATUS AND REAGENTS 


| 1704-1708 Fir TH Avenue PITTSBURGH, Pa, — 


@e Gulf Publishing 
Company 


Dallas Avenue at Chenevert St., 
Houston, Texas 
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steel steps climbing 30 or more feet in- 
to he cold blast of a northern wind. 
Crawl on hands and knees over a coat- 
ing of slippery ice to raise the gauge 
hatch; which contrivance, according to 
certain physical laws, should counter- 
balance when raised and stay open,— 
but won’t do it. Then place one foot 
on the knurled handle to hold the lid 
of the hatch suspended and open. In 
some unfathomable manner make the 
other foot support you on the slanting 
ice coated roof as you lean against the 
blizzard,—and don't slip. Place both 
knees tightly together, somehow, to 
hold the flash light between them so 
that its beam will guide your fumbling 
hands, instead of blinding you. If the 
flash light is placed upon the tank top, 
then it either rolls off the slanting roof 
of its own accord or volition, or the 
wind blows it to the ground,—and you 
never have an extra bulb. After this 
miracle of balancing and suspension is 
accomplished, your hands fumble for 
the steel tape (a cold and biting instru- 
ment). Find your blue chalk, for the 
tank is filled with 64 gravity gasoline, 
—mark your line and hopefully lower 
it into the tank. Bottom! Reel in 
quickly. But you're not quick enough 
for the low end point of the gasoline 
evaporates too fast and the dampened 
chalk is drying: with the result that 
you have no gauge at all. Try again. 
Again. Finally, “Well that must be 
right”. Now by a series of contortions 
you pocket gauge line chalk, and flash 
light, while the rain and sleet beats 
down upon you and your frozen hands 
protest against such treatment. You 
release the hatch handle by removing 
the encumbered foot,—and as your feet 
slip suddenly out from under you; 
grab the hatch lid handle with both 
hands and hang there until the’ feet 
point toward the safety platform. Then 
slowly you slide to safety. But what 
the deuce was the gauge on that tank? 
What a rotten memory! 

And there you are. 

What time is 7 a.m. in. the winter 
time? It’s night time. And if a five 
dollar bookkeeper may have to wait a 
while on a six dollar gauger who is 
carrying around twenty five dollars 
worth of gauge line, thermometer and 
flash light,—stumbling around in a 
million dollar blizzard, risking a 
dollar life, and often lacking five dol- 
lars worth of safety devices,—what of 
it? 

What started all this discussion? 

On a recent visit to an operating 
plant, and one which has been running 
crude for some years, and showing a 
fair profit, the refinery gauger was 
seen making his rounds from tank to 
tank, and about 20 of them of all sizes 
and dimensions,—at 10 o'clock in the 
morning! certainly this malignant 
practice required investigation. 

In the office the superintendent was 
found busy making drawings of a new 








°° =e Oo, a 








SPN ead i ae 





JULY, 1927 A Gulf Publishing Company Publication 125 





OIL METERS. 
— for 

CRACKING 

PROCESSES 


! he KMPIR Made to withstand working pressures of 
300 pounds to the square inch. Special 


types can be furnished for higher pressures if required. Standard models for general use will sustain 
i Sizes range from % inch to six inches, and are supplied either with 





a working pressure of 150 pounds. 
clock-like vertical dial, or a horizontally placed stra ght reading register. 

The EMPIRE is a positive displacement meter, operated by an oscillating piston. It is accurate, and 
stays accurate. 
Send for fully descriptive circular 110-R. 


NATIONAL METER COMPANY 
: 299 Broadway, New York = 











WALSH FIRE BRICK 


FROM COAST TO COAST | 
WALSH FIRE CLAY PRODUCTS CO. | 


/ 


i a SO) STE 
CHICACO 


360 N. MICH. BL. 


NEW YORK 


220 FIFTH AVE. 
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For Protection 


When paint spraying outside 
work use the New Improved 
Pulmosan Dustproof Alumi- 
num Respirator. 


For painting inside of tanks 
and tank cars use the Pulmo- 
san Airline Mask with blower 
attachment. 


Write for Descriptive Literature 


Pulmosan Safety Equipment Corp. 
384 Jay Street Brooklyn, N. Y. 
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THE REFINER AND NATURAL GASOLINE MANUFACTURER 
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Forged Steel Products 


HIGH GRADE LINES. QUICK SERVICE 


Valves Flanges 

Ells Couplings 

Tees Bushings 

Unions Reducing Fittings 


Plugs Ground Joint Unions 
ALSO 
Tycos Instruments Gate Valves 
nae Valves Electric Cranes and Hoists 
—— ee All-Steel Hand Trucks 


Liquid Level Controls . 
Back Pressure and Machine Bolts 
Vacuum Regulators Rivets 

Air Preheaters 
Air Cleaners 


Speed and efficiency in handling your orders 


Maintenance Engineering Corp. 


Tel. P-5580 HOUSTON, TEXAS P. O. Box 1402 
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tube still and estimating its cost,—all 
serenely indifferent apparently of the 
lack of his 7 o’clock gauges. The plant 
accountant, book keeper, or office man, 
whatever his title, was busily working 
on the pay roll, and sealed envelopes 
indicated that the morning’s mail was 
taken care of. No one seemed wor- 
ried. But our traditions! What a ter- 
rible shape they were in. 

Accusing the superintendent of icon- 
oclastic tendencies as a “buster of 
gauging traditions,” the investigators 
were directed to the bulletin board in 
the pump house. Here a typewritten 
notice yellowed with age, read as fol- 
lows,— 

“Hereafter, the daily gauge on all 
tanks on the refinery yard will be tak- 
en at 10 a.m. This applies as well to 
the monthly inventory gauge which is 
taken for the monthly yield statement. 

“Streams from the tail house will be 
switched from one. run down tank to 
another at 10, instead of 7 a.m. and 
gauge taken on both tanks as usual. 

“Those tanks from which oils must 
be pumped to the loading rack before 
10 o'clock a.m. will be gauged by the 
pumper if such is necessary. Loading 
starts at 8 a.m. 

“Do not gauge any tanks before day- 
light or during the night hours unless 
it is absolutely necessary, until the 
safety guards are installed on tanks. 
To avoid night gauging of fuel oil 
tanks, boiler supply tanks must be fill- 
ed immediately after the morning 10 
o'clock gauge. If it is necessary to 
switch crude oil tanks, do so during 
day light hours. 

“Stay off of all steel tanks, agitators, 
stills, ete. during thunder storms. 

When gauging tanks during hail- 
storms, blizzards of freezing weather, 
or during night hours, take a helper 
with you to assist in the work. This 
order must be carried out. 

“Better be safe than sorry. 

PR, SOE PE eT 
Plant Superintendent.” 


Building Refining Plant 
At Saginaw, Mich. 


Casper, Wyo.—Standard Oil Com- 
pany of Indiana is constructing a new 
refinery with a 2000 barrel charging 
capacity in the Saginaw, Michigan, 
field. G. M. Vandaveer of the pipe 
line department, Midwest Refining 
Company, has been in charge of the 
construction of a pipe line and gather- 
ing system for the field. The line con- 
sists of 5% miles of three-inch and 15 
miles of two and three-inch gathering 
lines. Field storage will consist of 
two 20,000 barrel steel tanks. Sagi- 
naw field has been developed in the 
last three years and is now about five 
miles in length and 24%4 miles in width. 
Major number of the wells are on town 
lots inside the municipal corporation. 
The field has recently been extended 
to the east side of the river. Average 
depth of wells is about 1900 feet. 
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| ‘xhaust steam can be boosted | 
Yj e e * e * UY 
|) for agitating work in oil stills |] 





by using 


STEAM JET 
THERMO- 
COMPRESSORS 


These Compressors 


Operate with live steam Use up exhaust steam 
Entrain exhaust steam Az Reiuce consumption of live steam 


Discharge at 5 to 20 lbs. pressure Eliminate reducing valves 













Send for Bulletin 4-F. 


SCHUTTE & KOERTING COMPANY 


1253 N. 12th St. PHILADELPHIA, PA. 













COMPLETE TULSA STOCK 


The Crosby Steam Gage & Valve Company's Tulsa stock is now com- 
plete, assuring immediate delivery to all Mid-Continent points on 


INDICATING GAGES 
TEST GAGES 
HYDRAULIC GAGES 
RELIEF VALVES 


through our Mid-Continent distributors, Westcott & Greis, Inc., 408 
Tulsa National Bank Building, Tulsa, Oklahoma. 


CROSBY STEAM GAGE & VALVE COMPANY 


Boston, Massachusetts 























Mention Where You Saw the Advertisement 








128 THE REFINER AND NATURAL GASOLINE MANUFACTURER 














ASK ANY OF OUR LESSEES 


ABOUT CONLEY CARS 





Our Equipment is in First Class Mechanical Condition 


Cars for Gasoline, Fuel Oil, Lubricating Oils 
Insulated Cars for Natural Gasoline 


CONLEY TANK CAR COMPANY 


i ldg. oa i 
DALLAS. ats (Write or Wire Our Nearest Office) piTsenunod PA. 


ver Bldg. 























BONER & SHELDON 


Manufacturing Engineers 
Fractionating Towers, Absorption Towers, 
Vertical Stills, Distillation Equipment. 
514 .Merchants National Bank Bldg. 
Los Angeles, Cal. 








Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory 
Apparatus 
918 Chestnut St. Philadelphia, Pa. 

















Established 1867 





Ammonia Compressors 
Fittings and Pipe Coils 
Render Years of Reliable Service 


Compressors built in several 
types and a great variety of 
sizes. Illustration is of a 
moderate speed type com- 
pressor. 

oo | 

Complete Data 
on Request 


THE VILTER MFG. CO. LT eae 


| 
| 
501 Washington Ave. 


1152-1162 Clinton St. Milwaukee, Wis. i Win 
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Seminole Plants 


Tulsa—The Empire Gasoline Com- 
pany now has five gasoline absorption 
plants in operation in the Seminole 
area. The Lacey Gasoline plant was 
placed in operation during the latter 
part of June, which brought the num- 
ber of operating plants up _ to five. 
This new type plant is located in See- 
tion 14-8-6, Bowlegs section, and is the 
main plant in the 8-6 area, having a 
rated capacity of 40,000 gallons of gas- 
oline daily. Gasoline production from 
the company’s Livingston and Davis 
plants, also in the 8-6 section of the 
field, is transported to the new plant 
and shipped from the latter location. 
Empire’s first gasoline plant in the 
Seminole territory was placed in oper- 
ation during the month of June 1926, 
and the tremendous development of the 
Seminole fields together with the large 
area involved has made the erection of 
these gasoline plants necessary. 


New Tube Still 


Lima, Ohio—The Solar Refining 
Company at Lima has under construc- 
tion a new tube still and bubble type 
fractionating equipment. Arthur G. 
McKee Company, and the associated 
Widdell. Engineering Company of 
Cleveland, Ohio are engineers and con- 
tractors on the installation. The new 
unit will have a capacity of 7500 bar- 
rels daily—running Lima and Illinois 
crude. 

The fractionating equipment is de- 
signed to remove several cuts from the 
crude in one throughput—including 
gasoline, painters naptha, kerosene, two 
cuts of gas oil for cracking unit charg- 
ing stock, and wax distiNate which can 
be processed without re-running, and 
the fuel oil residuum. With the ex- 
ception of continuous chemical treat- 
ment of the gasoline and other water 
white products the fractions will be 
finished in the one operation. The new 
unit is planned to begin operations 
about October 1. 


Complete Charcoal Plant 


Amarillo, Texas. — The Columbia 
Gasoline Company has completed the 
installation of a charcoal absorption 
gasoline plant in the southeast quarter 
of section 46, block 17, I. & G. N. sur- 
vey in Wheeler County, Texas. The 
capacity of the new plant is reported 
as 6000 gallons daily. 








DUBBS PLANT OPERATORS 


Ten good Operators wanted for positions in Cali- 
fornia, starting about August Ist. Refinery locat- 
ed between Long Beach and Los Angeles. Appli- 
eants must have at least one year’s actual operat- 
ing experience om Dubbs’ process. Address Box 
“A” Wilmington, Calif., giving education, age, 
experience and marital status, also name of present 
or last employer on Dubbs’ process. 
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Oakite cleaning 
makes possible 
surprising economies! 


ANY cleaning operations once regarded as diffi- 

cult, hazardous or time-consuming, are now be- 
ing done with Oakite materials easier, better, and 
safer than ever before—with surprising economies 
in time and labor! 


In cleaning salvage equipment, for example, one man 
with a tank of Oakite can do the work of several 
using the arduous hand scrubbing practice necessary 
with distillates or similar materials. 


Less time and labor are required for cleaning tank cars 
and storage tanks the Oakite way than with any other | 
method. In one instance, two workers using Oakite ma- 
terials cleaned the interiors of 6 steel tank cars in one 
and a half days, while formerly it required 8 hours for 
two men to clean a single car. 


Everywhere oil concerns are finding that whatever clean- 
ing they are required to do is performed easier, cheaper 
and safer the Oakite way. Write for booklet giving com- 
plete information; or, ask for Service Man to call, 


OAKITE IS MANUFACTURED ONLY BY 


OAKITE PRODUCTS, INC., 50B Thames St., NEW YORK 
(Formerly OAKLEY CHEMICAL CO.) 


Oakite Service Men, cleaning specialists, are located at | 
Albany, Allentown, Pa., Altoona, Pa., *Atlanta, Ga., Baltimore. *Birm- | 
ineham, Ala., *Boston, Bridgeport, *Brooklyn, Buffalo, *Camden, | 
Charlotte, N. C., Chattanooga, Tenn., *Chicago, *Cincinnati, *Cleve- 
land., *Columbus, O., *Dallas, *Davenport, *Dayton, Decatur, Ili. 
*Denver, *Des Moines, *Detroit, Erie, Pa., Flint, Mich., Fresno, | 
Cal., *Grand Rapids, Harrisburg, Hartford, *Indianapolis, 
*Jackscnville, Fla., *Kansas City, *Los Angeles, Louisville, 
Ky., *Memphis, Tenn., *Milwaukee, *Minneapolis, *Mon- | 
treal, Newark, Newburgh, N. Y., New Haven, *New 
York, *Oakland, Cal.. “Omaha, Neb., *Philadelphia, 
*Pittsburgh, Portland, Me., *Portland, Ore., Provi- 
dence, Reading, *Rochester, Rockford. Rock Is 
land, *San Francisco, *Seattle, *St. Louis, 
South Bend, Ind., Syracuse, *Toledo, *To- 
ronto, Trenton, N. J., *Tulsa, Okla., Utica | 
*Vancouver, B. C., Williamsport, Pa., 
Worcester. 


*Stocks of Oakite materials are carried in these cities. 


' OAKITE 


TRADE MARK REG. v.S. PAT. OFF. 


Industrial Cleaning Materials ana Methods 








Mention Where You 


FOR THE 
REFINERY 


YORK Absorption Refrigerating 
Machines are built in either the 
the double pipe, atmospheric, or 


shell and tube type, and consist 


reyaterater-lih me) am detome ce)lCehustetcaartace 


GENERATOR, ANALYZER, 
DEHYDRATOR, CONDENSER, 
EXCHANGER, WEAK AQUA 
COOLER, ABSORBER, STRONG 
AQUA TANK, ANHYDROUS 
AMMONIA RECEIVER, AND 
AQUA AMMONIA PUMP. 


‘Tt. < _— e M r —Pscanl a. ry 

Anis equipment is particularily adaptabdie to 
Refinery requirements, and can be relied 
upon to deliver low, dry temperatures 


WHEN and WHERE needed. 


Write the nearest YORK Branch (there are 
74 of them) for full particulars. 


YORK “2232378 
Exshustvely 


koe Making and Refrigerating Machinery 
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Corrugated Rubber Matting 


“ARLOCK Corrugated Rubber Matting is a new product of 

G of the GarLock Factory It is manufactured by the same 
Quality Controlled methods as used in the production of 
Gariock Mechanical Packings. 
This matting is vulcanized from a special fibrous rubber im- 
pregnated compound. On account of its exceptional strength 
it is unnecessary for us to use burlap backing or cloth insertion 
as a reinforcing material. This process of manufacture gives a 
commodity with the following features: 





Can be used until it is worn through. 

Wearing surface bonded by numerous fibres. 

Will not stretch or get out of shape. 

Lays flat on the floor. 

Does not crack when rolled up. 

Retains its grayish black color. 

Round design of corrugation makes it easy to clean 


Matting Service 


ORRUGATED Rubber Matting is the most practical floor 
covering where heavy indoor pedestrian traffic is en- 
countered. Indispensable as runners on wet days and will give 
ideal service in vestibules, halls, lobbies and elevators of public 
and private buildings. 
It is also used as runners and stair treads in: 
Power Plants Theatres 
Hotels Stores 
Restaurants Schools 
Offices Club Houses 
Billiard Halls 


In manufacturing plants such as textile mills, etc., where the 
floors are of concrete or other rigid compositions, rubber matting 
will relieve the foot strain of the employes if placed in front of 
the machines. 


Factory Buildings 


SEND FOR SAMPLES 





The Garlock Packing Company 
Palmyra, New York 
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13,242 hours without repairs 


Tears the record of the Plibrico wall 

shown in the photograph. The installation 
is in No. 9 boiler in a big Indianapolis utility 
plant. The boiler is 500 h.p., equipped with a 
Coxe Stoker, and operating at a constant 175% 
of rating and burning coke breeze. 


The lining went into service on November 1, 
1924. It was in service 13,242 consecutive 
steaming hours—551 days—before repairs were 
needed. The photo was taken after 5,000 
steaming hours—208 days—and it shows the 
excellent condition of the wall at that period 
of service. 


Jointless Plibrico Furnace Lining is famed for 
its ability to accomplish the unusual. Being 
plastic, installed with a mallet, and baked out 
by the first heat of the furnace, it gives a wall 
without a single joint. 


Plibrico is a superior plastic because it is made of 
carefully selected Eastern clays, adequately pre- 
shrunk. With Plibrico you get all the life that 
could be expected from the best Eastern fire: 
brick, plus the additional life assured by it: 
jointless form. 


Be sure you get the genuine, in the patented red 
steel containers. You'll find a flexo-anchor— 
which eliminates bulging and which is exclusive 
with Plibrico—under the head. 


With warehouse stocks and engineers in 90 
cities, and with two big modern factories with 
equipment and methods duplicated by no other 
manufacturer, Plibrico has unequalled manufac- 
turing and service facilities. 


36 page book free 


¢ 
i 
‘ I 
Get your copy. Book is only 
3 months old. Shows how to ! 
Save money on retractories. 4 
No obligation. ' 
I 





Mail to Plibrico Jointless Firebrick Co. 
1865 Kingsbury Street, Chicago 
(Factories: Chicago and Trenton) R7-27 
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“DONALD-puBUQUE 
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Absolute flexibil- 

ity, freedom and 

ease of motion plus 

guaranteed leak-proof 

construction make 

M°Donald Swing Joints 

standard equipment 

wherever swinging arms 

are necessary. 

All parts .ave-strong- and ,heavy—good for a 
life time. They stay in Service 7 and 8 years 
without repacking, and can.be repacked sily 
and quickly without removal from “line. 

Made in single and double. styles in-sizés from 
1 inch to 12 inches. ~ Specify M°Donald Swing 
Joints and you’ll know why they are, sed all 
over the world. 


“The Home of the Swing Joint’ 


A. Y. MSDONALD MFG. CO. 


Dubuque, Iowa 
Omaha Minneapolis’ Des Moines Kansas City 


Lines 


MCDonald. Swing § Joitt 
Patented 7-2-1912 


tsr. 
L8s¢6 


M<Donald 
Soe 








